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DI SORDERS FI ELD 5The present di scl osure provides nethods and conpositions
for supprwebmgodossel | activation ex vivo or in vivo. TireTnsazhodsosand
conpositions are useful in the treatnment of disorders caused by excessive
or aberrant T cell activation, such as t oi mmune di seases. 10 BACKGROUND
The CD4 ' T-lynphocyte (herein referred to as the CD4 ' T-cell) is the
central player in the inmune system because of the "help” it provides to
ot her | eukocytes i ) j f+ A f%?m' Tﬂ?ﬂ i @ﬁjﬁggous cells.
CD4 ' T-cells pl ayﬂ{eés}s\gmqlggogo'f gs],ﬂan ot% {J%[%@Eab:\}goce - medi at ed
inmmunity and additionally they act during parasite infection to pronote the
di fferenti atjgpm of eosi nophils and mast cells. If the CD4 ' T-cell

popul ation is deleted (as is the case in AIDS patients) the host is
rendered susceptible to a nunber of pathogens and tunors that do not
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Aut oi nmune (ﬁg&g&ses in which CD4 ' T-cells have been inplicated include

mul tiple sclerosis, rheunatoid arthritis and autoi mune uveitis. In essence
t hese di seases 25 involve an aberrant inmmune response in which the inmmune
systemgs sphevgigrdufNpmits normal role of attacking invadi ng pat hogens
and instead attacks the host body tissues, leading to illness and even
death. The targeted host tissues vary between autoi nmune di seases, for
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I nvestigations into c&ndl ti.ons caused b,}/ aberrant "CD4 ' T-cells activity
are focusse@ nEemaisdhs eiftsrengatione! sosipapls anddnashcqllyy df g4 ohrcdl! nunber  of
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20 While CD4" T-cells thus play an important beneficial role in disease prevention, the
aberrant function of these cells can produce serious problems. In some individuals, the
aberrant function of CD4" T-cells leads to autoimmunity and other disease states.
Autoimmune diseases in which CD4" T-cells have been implicated include multiple
sclerosis, rheumatoid arthritis and autoimmune uveitis. In essence these diseases

25 involve an aberrant immune response in which the immune system is subverted from its
normal role of attacking invading pathogens and instead attacks the host body tissues,
leading to illness and even death. The targeted host tissues vary between autoimmune
diseases, for example, in multiple sclerosis the immune system attacks the white matter
of the brain and spinal cord, in rheumatoid arthritis the immune system attacks the

30 synovial lining of the joints. Activated CD4 " T-cells have also been implicated in other
illnesses, including rejection of transplant tissues and organs and in the development of

CD4" T-cell lymphomas.

Investigations into conditions caused by aberrant CD4 " T-cells activity are focussed on
35 several animal models, and in particular on a number of experimentally induced

autoimmune diseases. Research on these experimentally induced diseases in animals is



prem sed on the idea that they will provide information useful in the
treatnent of the correspondi ng human di seases. In pursuit of this goal, it
has been wbaware/tobws CD4 ' T- cells are responsible for feratabi1/000841
experinmental |y i nduced aut oi mmune di seases in aninmals, including
experinmental autoi nmune encephalonyelitkiu(EAE), col | agen 5i nduced
arthritis (ClA), and experinental autoi ne uveitis (EAU). EAE is induced
by aut oi mruni zi ng ani mal s agai nst nyelin basic protein (MBP, a conponent of
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soluble factors derived therefromto suppress T cell activation. In
one exanpl eMiHe itgpRery that therapsutiganperaches the destre: the /@4 koAb ponthations r om

suppress T might be effective in ameliorating these autoimmune diseases, this approach has one

very major drawback. The treatment not only destroys those CD4" T-cells that are
antigen reactive and thus involved in the autoimmune disease process, but also the

25 CD4 " T-cells that are quiescent and not involved in the disease. Since CD4 " T-cells are
important in the general immune response (protecting the body against infectious
agents), destruction of the entire CD4" T-cells population leaves the patient severely
immunocompromised and hence highly susceptible to infection. A preferable approach
would be to suppress activation of CD4" T-cells in cases of excessive or aberrant CD4"

30 T-cell activity.

SUMMARY

The present disclosure provides a method for suppressing T cell activation which

35 comprises contacting a cell population comprising T cells in vitro or ex vivo with an



5cel |l receptor activation. In one exanple the cell population is a

peri pheral bl ood nononucl ear cell sanple. I n anot her exanpl e the cel
popul ati onocorpd®e CD25 ' CD4 ' T cells of a nave 1lOphenmtapel1(odi34bRA' )

I n anot her exanple the method conprises contacting the cell population
conprising T cells in vitro or ex vivo wyth an effective anount of STRO-1 '
cells and/or soluble factors derived therefromand one or nore factors

whi ch induce formation of regulatory 15T cells. The one or nore factors

whi ch 'nducegcaqubaﬂ oPsTRegy! 119ra}{d/1§r ﬁcﬁ{ﬂ!ﬂ% fa{@é/rs Qm@ tﬁ&feﬂg tB% ﬁr@é’s group
consi stin anocyte-stinul ati ng hor none , transf ng growt h
factor-l32 TW@?WﬁB@¥OHV|tan1n D3 and/ or Dexanethasone I n another exanpl e

t he net hod further conprises contactlng the cell population conprising T

cells with one or nore a S,.se he grou onsi sting of

Chtert euki g ongarpgaiend SERDSohs S iohgTe ekl iR TR G B o es
or specs fi cedlirgespts abtvat@ncel | surface receptors or conbi nations thereof.
The interleukin may be selected fromthe group consisting of IL-1, IL-2,
lL-3, IL-4, IL-5, IL-6, IL-7, IL-8, IL-9, IL-10, IL-211, IL-12, IL-13,

| L- 14, | L- 118,onklexa@plelthe getl papulatign oy a paymbicrehblood snaneendedr ceB@athplepr esent

di scl osure al so provides a conposition of T cells obtained by a nethod
descri bed herein. The present di.scl osure al so provides a copposition
conpri si ng M aathesexagykeyhe ocll papylatiomenrpnriss Sl &p et eslls ademaiped
theref[@n]:@ﬂﬁog@eugmesﬁgmﬁors whi ch induce formation 350f regulatory T
cells and a pharmaceutically acceptable carrier. 4 The present disclosure
al so provides a nethod for treating an autoi mmune di sorder in a subject in
need t her eal anothpr exsinyde theeadthojcamoeics cpopuingtthocellcppptatish kgmprisieg [I's i n

vitro or ex, eYl's\c/fp¥z¥]”0 oﬁ]fe%@zvﬁ%%céd Sffecl® Bu fof§ ﬁ%:/%t celfé%hh@ ?cggt’) igr soluble

factors deriv om'to suppress Ion an m ni stering

t he treat edfaeterd derived theeciBuy bljlcb@ne orfhere [fﬁlcé@fé rwhlfch wdnessiormatigned rpgudatpes a
met hodj§or t¢Qating or preventing a disorder caused by excessive or

aberrant T cell activation conprising admnistering to a subject in need

t hereof an anmobunt of STRO-1 ' cells and/or soluble factors derived
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In another example the method further comprises contacting the cell population

comprising T cells with one or more agents selected from the group consisting of

interleukins, antigens, antigen presenting cells, lectins, and antibodies or specific

ligands for a cell surface receptors or combinations thereof.

25
The interleukin may be selected from the group consisting of 1L-1, I1L-2, IL-3, IL-4, IL-
5, IL-6, IL-7, IL-8, IL-9, IL-10, IL-11, IL-12, IL-13, IL-14, IL-15, IL-16, IL-17, IL-18

or combinations thereof.

30 The present disclosure also provides a composition of T cells obtained by a method

described herein.

The present disclosure also provides a composition comprising T cells, STRO-1" cells
and/or soluble factors derived therefrom, one or more factors which induce formation

35 of regulatory T cells and a pharmaceutically acceptable carrier.



15t hereof. The interleukin nmay be selected fromthe group consisting of
lL-1, IL-2, IL-3, IL-4, IL-5 IL-6, IL-7, IL-8, IL-9, IL-10, IL-211, IL-12,

I L-13, |Llwo4o12doedS, |L-16, IL-17, IL-18 or combi nati on®Crhdaneniooos4

Addi ti onal active agents that nay be conjointly adm nistered with treated T
cells or 20STRO-1 ' cells and/or sol ubl € factors derived therefromincl ude,
but are not limted to, beta-interferons, corticosteroids, non-steroid
anti-inflammatory drugs, tunor necrosis al pha bl ockers, antimalarial drugs,
cycl ospori ngg, al I ,
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expross a nBPEEANCOPEPIFSCk CRlbacivRtRN S WA B toRNE dfq oat exanpl es
of the jret mdfecof the disclosure the STRO-1 ' cells are enriched for
STRO | bnght cells. The STRO-1 ' cells may be autogeneic or allogeneic. In
one exanple, the STRO I bnght cells are allogeneic. WO
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met hod t he ghResl ﬁlerGOéém PROBHE TR ég@fﬂgﬁ apgfor solphls feciprs deaveiBpichHoBt ered in
a dosage raf@ictige fo EpLOSTIcoll hotierlid the pai@npl ary dosages of the cells

i ncl ude between 0.1 x 106 to 5 x 106 ST 1 ' cells and/or progeny thereof.
For exanple, the method conprises adm nistering between 0.3 x 106 to 2 x
106 STRO 1 Thecretthed arag/forthquicogenye sdreinestdring0 tirsmbjoor encadr hdre apatthod

| i st th f.
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recurs and admnistering a further dose of the cells and/or sol uble

Additional active agents that may be conjointly administered with treated T cells or
20 STRO-1" cells and/or soluble factors derived therefrom include, but are not limited to,
beta-interferons, corticosteroids, non-steroid anti-inflammatory drugs, tumor necrosis
alpha blockers, antimalarial drugs, cyclosporines, tumor necrosis alpha inhibitors,
immunosuppressants, immunomodulators, antibody therapeutics, cell-based therapies
and T cell epitopes (e.g., ToleroTrans Transplant Rejection Therapy by Circassia, etc.).
25
In some examples the Stro-1" cells and/or progeny cells thereof and/or soluble factors
derived therefrom are genetically engineered to express a molecule to block co-

stimulation of T-cells.

30 In some examples of the methods of the disclosure the STRO-1" cells are enriched for
STRO-1"¢" cells.
The STRO-1" cells may be autogeneic or allogeneic. In one example, the STRO-1¢"
cells are allogeneic.

35



20f actors. Suitable nethods for assessing synptons of autoi nmune di sorders
w Il be apparent to the skilled artisan and/ or descri bed herein. In one
exanpl e, wbeopapwieati on enriched for STRO-1 ' cells andfor/sinogaeys4 her eof
and/ or soluble factors derived therefromare adm ni stered once weekly or

| ess often, 25such as, once every four ufeks or less often. In another
enbodi nent, the popul ation of cells enrithed for STRO | bright cells and/or
progeny cells thereof and/or soluble factors derived therefromis

adm ni st er h ri ched
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intra-arterially, intranuscularly, subcutaneously, into an aorta, into an
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2012/ 000065PCT/ AU2011/ 000841 6 I n anot her exanple the nmethods of the

di sclosure further conprise adm nistering an immunosuppressive agent. The
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speC| figation the word "“conprise", or variations such as "conprises" or

A G E R R R ]%frbut not

t he excl u5|pmg<nfy thﬂyothlEh adbeniend is, ﬂ)@lemetmlgerbeumemt(bbx 167 agt @6 x

el ements, i re [ t +

Co- expr essi %i;}l@%?l ‘I%R&{-’ %&é%ﬁﬁg’ tﬁg e g%‘% f 1?%%@?0;’&%@%F+(9%Nar ker,
STRO- 1br i ghrrogspyAlercet. Hurman BMVNC. DuaI col or i mmnofl uorescence and fl ow
cytomefsy was performed by incubation of STRO-1 MACS-sel ected BMWNC and

indirectly |abell ed W|th a goat ant -nurine IgM ant | body pled tg FITC (x
axis), and Heriessnhisc P?HE? ?Fgéi% CP‘&@?}’ A IUPEEQUSy dpapetratiogs ﬂf ﬁ‘ﬁ Cﬁ?ﬁ%}}ﬁj?or
antimurine dogfﬁ,l@fa!awrechtrQ:xE’ﬂﬁpIeys@hla&}lethffdlemﬂmbolpb @ammlgém@rtaebélﬁmnesent s 5
x 104 events 2 The vert nd_hori zont al
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while the r@@aieﬁmgtheqiﬂﬁﬁchamé@ ngl/qrafepaibed hejeiact with the STRO-3 25mAb.

In one example, the population enriched for STRO-1" cells and/or progeny thereof
and/or soluble factors derived therefrom are administered once weekly or less often,

25 such as, once every four weeks or less often.
In another embodiment, the population of cells enriched for STRO-1""€" cells and/or
progeny cells thercof and/or soluble factors derived therefrom is administered
systemically. For example, the population of cells enriched for STRO-1""" cells

30 and/or progeny cells thereof and/or soluble factors derived therefrom may be
administered intravenously, intra-arterially, intramuscularly, subcutaneously, into an
aorta, into an atrium or ventricle of the heart or into a blood vessel connected to an
organ, ¢.g., an abdominal aorta, a superior mesenteric artery, a pancreaticoduodenal
artery or a splenic artery.
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Figure 2. Gene expression profile of STRO 1bright or STRO- | di m progeny of
cul tured and expanded STRO 1bright MPC. Single cell suspensions of ex vivo
expanded worneizmoredow MPC wer e prepared by trypsin/ EDTA rceaturentooosdel | s
were 30 stained with the STRO- 1 anti body which was subsequently reveal ed
by incubation with goat-anti nurine I gMfluorescein isothiocyanate. Total
cellular RNA was prepared frompurified popul ati ons of STRO 1t hm or

STRO- | bright expressing cells, follow ng fluorescence activated cell

sortin A j i : 1 : > es,
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el ectrophoresi s, and vi sualised by ethidiumbrom de staining (B). Relative
gene expression for each cell marker was assessed with reference to the
expr essi on Birougiwusouspecitisaimiye gend 'coBAPBE], onshmggionsagdQarntompfisasaee (C) .
Figure 3. SHRNLLINLYMWilMQA80N 08H t&Hﬁﬁlg &@némgoﬁ?mgﬁeq RN linldEG GxPpr ess
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subset $0 acciafegbngt stép, bh@rouﬂ@f&l@ﬂﬂe@ﬂ@ﬁnte@&@@r|sféf§§.ght and STRO-1 di n dul |

usi ng FACS. Total RNA was prepared from each RO 1 subpopul ati on and used
to construct a 5TRO-1bright subtraction hybridization library (B-O).

Repl i cat e nBtiefdeesktiptiose the Dr@rviags whi ch have been blotted with
representative PCR products anplified from bacterial clones transfornmed
with STRO | bright subtracted cDNA. The filters were then probed with either
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right quadrant) while the remaining STRO-1+ cells failed to react with the STRO-3

25 mADb.

Figure 2. Gene expression profile of STRO-1""®" or STRO-1"" progeny of
cultured and expanded STRO-1""#" MPC. Single cell suspensions of ex vivo
expanded bone marrow MPC were prepared by trypsin/EDTA treatment. Cells were
30 stained with the STRO-1 antibody which was subsequently revealed by incubation with
goat-anti murine IgM-fluorescein isothiocyanate. Total cellular RNA was prepared
from purified populations of STRO-19™ or STRO-1"" expressing cells, following
fluorescence activated cell sorting (A). Using RNAzolB extraction method, and
standard procedures, total RNA was isolated from each subpopulation and used as a
35 template for cDNA synthesis. The expression of various transcripts was assessed by

PCR amplification, using a standard protocol as described previously (Gronthos et al. J
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Figure 4. Comparative efficiency of STRO-1 negative MSC (preparation A) and
STRO-1""8" MPC (preparation B) for inhibition of T cell proliferation. PBMC

25 were stimulated with CD3/CD28 coated beads for 4 days in the absence or presence of
preparations A or B. T cell proliferation was measured by “H-Tdr incorporation as

counts per minute (cpm).

Figure 5. Comparative efficiency of STRO-1 negative MSC (preparation A) and
30  STRO-1""#" MPC (preparation B) for inhibition of T cell proliferation. PBMC
were stimulated with CD3/CD28 coated beads for 4 days in the presence of different
concentrations of preparations A or B. T cell proliferation in the various cultures were
was measured by *H-Tdr incorporation and reported as percentage of the control T cell
proliferation in which PBMC were stimulated in the absence of MSC.
35



5 terns of conpletely or partially preventing a disorder or synptomthereof
and/ or may be therapeutic in terns of a partial or conplete cure for a

di sorder wWe.2g12/00en650i nmune di sease) and/ or adverse affeeCTatt2nilmoosabl e t o
the disorder. "Treatnent”, as used herein, covers any treatnent of a

di sease in a mammal, particularly in a hyman, and includes: (a) increasing
survival tine; (b) decreasing the risk of death due to the disease; (c)
10preventing the di sease fromoccurring in a subject which nay be
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conpri si ng Higaed 8.5 STRQ-3tinonmuoselecteidvam dnéitlturarxpdrided: owire SFROM "8 &R0 1

cells and/ g u a e d i

sufficient oﬁgE %&ucfe %@[ i1”ga!:e"t‘7|¥l\§/a f%‘;t;l %@{%Wﬁo%rfp%%g’ §B§Tﬁmnﬁﬁ@oos41
10 In sone meﬁpmt]é cellsae Ovieh WP Csodig rrios eldreethit adwicedyraplecatd prsdiferkiaan on
that cogpri gk Jseﬁ%{ h%tlﬁlﬁlagopceﬂ:%l% el l19), a0 &@O‘V@&thﬁgs taﬁ'&w-grece?dlé % W' th
STRO-1 ' cells Dé,{or ?tors derived therefromfor a perlo

time suffi ci@Hfics yeaﬁ%rtégge Srof:éll PIMAEHEHONEEst 1OV RORBMEY $iimpat eéﬁfﬁ&}v. ment
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25 DETAILED DESCRIPTION

The present disclosure demonstrates that STRO-1" cells inhibit T cell activation via
antigen and non-antigen specific mechanisms. For example, the present disclosure
demonstrates that STRO-1" cells inhibit MOG- specific T cell proliferative responses in

30 vivo. The present disclosure also demonstrates that STRO-1" cells inhibit anti-CD3
mediated T cell proliferative responses in vitro. This disclosure therefore provides new
therapeutic approaches for treating or preventing diseases where aberrations in
regulatory T cell number and/or function have been observed (e.g., in autoimmune
disorders).
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(a-MsH) and/or transform ng growh factor-132 (TG P2). In sone aspects,
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term"isolated" with respect to T cells refers to cell popul ation
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cells. In sone aspects, a desired cell population is isolated from other
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captive animals such as zoo animals, and wild animals.

25
Treatment Methods
The present disclosure provides methods for suppressing T cell activation that can be
effected in vitro or in vivo.

30

In some embodiments the method for suppressing T cell activation comprises
contacting a cell population comprising T cells in vitro or ex vivo with an effective
amount of STRO-1" cells and/or soluble factors derived therefrom for a period of time
sufficient to suppress T cell activation.
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The T cell-containing sanple conprising PBMCs or isolated T cells can be
pretreated using various nethods before treatnment with STRO1 ' cells
and/ or sovohkbe/demsors derived therefrom Generally, oneeTxal2baapesdi t he
cells can be additionally concentrated, if this was not done sinultaneously
with collection or to further purify 2538d/0r concentrate the cells. For
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sanple are I 3 I
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channel o 1 b einuiortdhrar E50udhe SRR VRGY i Uhll PP Metbl B8 0at st
dead cel | s 202e643-616)ng dyes that associate with dead cells (e.g.

15pr ophgli um i odi de, LDS, etc.). Any technique may be used that is not

unduly detrinmental to the viability of the selected cells. )
In some embodiments, the T cells are isolated from a mammalian sample prior to

exposure to STRO-1" cells and/or soluble factors derived therefrom.

The term "isolated" with respect to T cells refers to cell population preparation in a

25 form that has at least 70, 80, 90, 95, 99, or 100% T cells. In some aspects, a desired
cell population is isolated from other cellular components, in some instances to
specifically exclude other cell types that may "contaminate" or interfere with the study
of the cells in isolation. It is to be understood, however, that such an "isolated" cell
population may incorporate additional cell types that are necessary for cell survival or

30 to achieve the desired results provided by the disclosure. For example, antigen
presenting cells, such as monocytes (macrophages) or dendritic cells, may be present in
an "isolated" cell population of T cells or added to a population of isolated T cells for
generation of regulatory T cells. In some aspects, these antigen presenting cells may be
activated monocytes or dendritic cells.
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The affinity reagents used may be specific receptors or |ligands for cel
surface nolecules (e.g., CD4, CD25, etc.). Antibodies may be nonocl onal or
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concentrated, if this was not done simultaneously with collection or to further purify

25 and/or concentrate the cells. For example, PBMCs can be partially purified by density
gradient centrifugation (e.g., through a Ficoll-Hypaque gradient). Cells isolated from a
donor sample are normally washed to remove serum proteins and soluble blood
components, such as autoantibodies, inhibitors, etc., using techniques well known in
the art. Generally, this involves addition of physiological media or buffer, followed by

30 centrifugation. This may be repeated as necessary. The cells can then be counted, and
in general, from 1 x 10° to 2 x 10° white blood cells are collected from a 5-7 liter
leukapheresis. The purified cells can be resuspended in suitable media or buffer to
maintain viability. Suitable solutions for resuspension will generally be a balanced salt
solution (e.g., normal saline, PBS, Hank's balanced salt solution, etc.) optionally

35 supplemented with fetal calf serum, BSA, HSA, normal goat serum, and/or other

naturally occurring factors, in conjunction with an acceptable buffer at low



20Al t hough the absolute | evel of staining may differ with a particul ar
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or other such labels that allow for ease of separation of the particular cell type.
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allophycocyanins, fluorescein and Texas red. Frequently, each antibody is labeled with

a different fluorochrome to permit independent sorting for each marker.
35
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30 Cell populations highly enriched for a desired characteristic (c.g., CD4 " T cells,
CD4'CD25" regulatory T cells, etc.) are achieved in this manner. The desired
population will be at or about 70% or more of the cell composition, and usually at or
about 90% or more of the cell composition, and may be as much as about 95% or more
of the cell population. The enriched cell population may be used immediately. Cells

35 can also be frozen, although it is preferable to freeze cells prior to the separation

procedure. Alternatively, cells may be frozen at liquid nitrogen temperatures and stored
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nave, “but - 4pe by syelfdt NEber BT SR i e R8s ponse. 17
20 A cell population may be grown in vitro under various culture conditions. Culture
medium may be liquid or semi-solid (e.g., containing agar, methylcellulose, etc.) The
cell population may be conveniently suspended in any appropriate nutrient medium,
including but not limited to Iscove's modified Dulbecco's medium, or RPMI-1640,
normally supplemented with fetal calf serum (about 5-10%), L-glutamine, and

25 antibiotics (e.g., penicillin and streptomycin).

The cell culture may contain growth factors to which the cells are responsive. Growth
factors, as defined herein, are molecules capable of promoting survival, growth and/or
differentiation of cells, either in culture or in the intact tissue, through specific effects
30 on a transmembrane receptor. Growth factors include polypeptides and non-
polypeptide factors. Specific growth factors that may be used in culturing the subject
cells include the interleukins (e.g., IL-1, IL-2, IL-3, IL-4, IL-5, IL-6, IL-7, IL-8, IL-9,
IL-10, IL-11, IL-12, IL-13, IL-14, IL-15, IL-16, IL-17, IL-18, etc.) and antigens (e.g.,
peptide antigens, protein antigens such as alloantigens) preferably in combination with
35 antigen presenting cells, lectins, non-specific stimuli (e.g., Con A; LPS; etc.). The

culture may also contain antibodies (e.g. anti-CD3), or specific ligands (in the form of



The present disclosure provides nethods for treating autoi nmune-rel ated

di sorders by conjoint adm nistration of STRO1 ' cells and/or sol uble

fact ors dwoizeedobdser ef rom and at | east one additional aeCiad2eg@0841Active
agents of the invention may include, but are not limted to
beta-interferons, corticosteroids, non- Eeroid anti-inflammatory drugs,
5tunor necrosis blockers, antinalari al ugs, cyclosporines, tunor necrosis
al pha i nhi bitors, immnosuppressants, imunonodul ators, cytokines,

anti-graft Oﬁlfrlf{%ﬁ {gQHd tﬁ&%ﬁ@ﬁﬁ%&&ﬁs of Sthlcr Qg&/ﬁg ntaﬂt%géb%%hﬁfhk Yicham n. D3,

dexanet hasone an erapeutics. I nes for conjoi nt
admi ni st r at#iBper rf@ynso IfRﬂ g éurfmre%ﬁp@rﬁ dhat mapistimglagoregplary licelf actiyity) o,

TG-13, IL- ﬁ&e@&%@rm&boﬂlgahds BB TROR SRS colsimulfagddhdlb@nal omct i ve
agent is ath ent sed to treat or r Verl(gr 21 aut o I mune

di sease. Thfggﬁ Eéﬁ $¢ RS AnB KB TR i SUACBEY s bel i eved t o

be causgd by autoi nmune T ceII responses to sel f-antigens present in the

O 90T S _Ff PRy AR ERE RN o LB DRS: BEE ARLERURS 1 the

pat hogenesis 0 er osi s, euna hritis,
psoriatic awtlhas other, anag@mpmmgrwbs:@rgil mormcy‘;@e@hel@amacmeha@@, edq: %ela@re

nyast heni a gr g, ot e i@hRend STRY- 1 il 'aﬁd/o@d?iﬁlﬁé factlirS Ba$&d tRAEf:SAN’ S

di sease, autol he hepatitis, chronic Lyne arthritis, ?anllla di | ated
cardi onyopat hy, juvenile dermatonyositis, polychondrltls Sjogren's

syndr ong, Zlarssmela ?dc& tHelpreseind @ethdil oRBLuBERI ﬁlﬂf wa Vivb |g§merhtiitfﬂ @T’S@H&bw bowel
di sease, t hemat o t-.Ver sus- seas

us er S
Cod her e LS R s R G i PR B A Rae ALY i S PR b TR
nol ecul e, eregulatopy Elitce]l fiyncpept Fteregylyargdr @fleduttyreglsyreopeptvaldeble lsoypopodt ei n,

I|popept|de(“%ﬁ&ggg%9¥@£ﬁrs é&pma Qﬁ%ﬂe ed by STRO-1 ' cells and/or progeny

t her eof th are ubIe factors may be intracellul ar
and/ or secreted by a cell. Such soluble factors may be a conplex m xture

I L A A L e G
| | NV |
L S B R Sk 18RS 3P e s I b B A7
directed tm@%dmomvmme(thew@nfthtsmfavmcfh mmeresphnd@k@rita@bw&e@heé)l be taken
the a rnat The net hods

1 | ti t
Y el Rrr SR Breb B R iy BR iR o Bl BF bbb 8 o ehod
for STRO 1 treatwl T sclbrmhpolatipnogenycdey the md:th(v@m‘f tlm omsent disdbsure sud abl e

fact or sy SSGRkIHES Eh KGR FAuTES DR, Rl bREIhRYEIR halcBYrRliFAL! Vol ve

admi ni stration o eny ce one or s {"e tactors derived trom the
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treatment. This is generally done as is known in the art and usually comprises
injecting, or other methods of introducing, the treated cells back into the patient via
intravenous administration. For example, the cells may be placed in a 50 ml Fenwall

25 infusion bag by injection using sterile syringes or other sterile transfer mechanisms.
The cells can then be immediately infused via IV administration over a period of time,
into a free flow IV line into the patient. In some aspects, additional reagents such as
buffers or salts may be added as well.

30 Another aspect of the disclosure provides methods for treating autoimmune-related
disorders by conjoint administration of treated T cells obtained by a method of the
present disclosure and at least one additional active agent. In some embodiments, the
additional active agent is a therapeutic agent used to treat or prevent an autoimmune
disease. Active agents of the invention may include, but are not limited to beta-

35 interferons, corticosteroids, non-steroid anti-inflammatory drugs, tumor necrosis

blockers, antimalarial drugs, cyclosporines, tumor necrosis alpha inhibitors,



18 the invention may al so involve adm nistration of a m xed popul ati on of
STRO I bn cells and progeny cells thereof, or soluble factors froma m xed
cul ture ovoSIR@ObESI cells and progeny cells thereof 5l PCrat2oritdoess1
contenplated that only a single treatnment with the STRO-1 ' cells and/or
progeny cells thereof and/or soluble fa(i ors derived therefromof the
present invention may be required, elimnating the need for chronic

i mrunosuppressive drug therapy. Alternatively, nultiple adm nistrati ons of

STRO-1 ' ¢ | r . r | f - derived
Shor et r om vy @REoRk B RIS I RR L 3Rl R forl Gk BERice
progeny cel‘{’lgmvh&% xgnefharong.cingibedy thawpenticsgendi T eqll emitepes (e vari es
within w dfl"(l)l@amgﬁlsﬁ[@ﬁlsw;l[qh{ Rlej@f:ti&ppﬁe?ﬁ)lyb@ @ir&ats@ild, ét_@.).tdt\ﬁolj;iﬂ@i smitﬁlr]glalfor Coral
requirenents Ln eac partci cul ar Se. n ener.al,, e S arentera
L ot iR R R e S Gk BE DR igo lesSRoE Eh Bhoct &

m | |1 on5 cel TGF-B1EL{&mné/ot Hgil 2nnebme eaibpd@mintdihd yddveogh tactivingentumbe be of
cells used wl] d .t.he | ghit ondi tion~of ,th ecipient, the
manber of ool ERREEoRPridhE el Bt o ARInAPRALEIRD Tyt Mo QBB 10

t hose of skirdated Thcellsemay be @ogemilnadmuasergd s opaticheingwkdl theirgnd Mitheorisetrween
0.1 x 106 tgor a?ﬁtiégppégéﬁgn% cell %%L,%u&??s’lﬂéﬂ%y%ysgg?%%dr{tfgec%ﬁgfIilosgﬁfse_rexa”pl e,

t he net hod conpri Ses adm nrstering between Q. )€ RO-1 '

cel | s and/ ciSPRfith dlssy aptigsndpeseniipeCalls maydic achuatadmeaacytenes deadritigesllsi st eri ng
a low dpse of STRO-1 ' cells and/or progeny thereof. Such a | ow dose is,
for exanpl e, .between 0.1 X 5 and 0.5 x 106..25S 1 ' cells . and/or
progeny t he%@%rftfa%ﬁéﬂtl%thﬁﬁgﬁ]& mg). Tge RAYPE téﬁ'ﬁ&% OIBh(%Teﬁgn?E E8Por ogeny

t her eof . Thevabmtddsifclasirdde Osospent édtherartanowd p pecogniza therdare wemty, mahods of

concentrati - : : -abo - | - Suitable
exci pi ents %lru%:ilﬁé Fe@@%@%%?ﬁ?%%éﬁg?% ﬁaggdéﬁ(o‘tlﬁgr&ngggsre %/eg:e & ogi cally and
physi ol ogi caHaniifieasiopat tashlengibedy tites ar@if specarimwnenglaialing ¢emil dpctioguch as

buffered sabifg;ss@! din QR QAluMIAE brcSUTERDIEr NG RA&hSuchTRET caMR@abion for
adm nistration is preferably f%{%}ﬁll,at ed, produced and stored according to

st andard nmeRlsBRPSAFRYaIoRGalE 1 Hrkifyde respend foj anfiggspndios Brifogeys alsapay
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her ei n. 5STR@ dspect@élthesdisdlorogemdeCaiclmds fordregtipeonacwerttingra dyedar Mr e

Sol ubl &, Factgrs @é}écgﬁflfeﬂq%ﬂeg&f%%on, such as an autoimmune disorder or condition, in
a patient by administering to a patient in need thereof an amount of STRO-1" cells
and/or soluble factors derived therefrom effective to suppress T-cell activation in the

patient.

25 The examples of the disclosure demonstrate that administration of STRO-1" cells
and/or soluble factors derived therefrom to a mouse model resulted in suppression of
effector T cell activity.

In one embodiment the present disclosure provides methods of administering STRO-1"

30 cells and/or soluble factors derived therefrom to promote regulatory T cell-mediated

suppression of autoimmune disorders or conditions.

While the method of the invention can be used to treat patients afflicted with an
autoimmune disorder, in some embodiments, the methods are also applied to patients

35 who do not have, but are at risk of developing an autoimmune response.
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endogenous bioactive. fact O[}S@PSUC wt h fact. .cyt oki nes, and/ or

Focal m cr JB PHISAR REGrinCHRLNE OCOSS ST AR PEFR a%tgl Mg STRO 1
" mul tipot emtiodhec@edis Bloakes,tahtimahoiat dimgato@doi;mirmes pigemictais aphd s whi ch
divide to aught e e ecur sor
cell s whi c%nlﬁrﬁ)ﬂf) fjs n%l ﬁsuﬁﬁljre ées\§7uétrs 5| qu?i{ognq(#u er er:él’tl q‘?(nﬁ%% Mu- ﬁ%ﬁ rgfeg%(gl{not ypic
cell. In oﬁée@nms,ecelltbaee@ha@pqutlcscxetansn @rSed@wmedtv@dnémdmnabQMI e

obt ai ned f rtﬂ@?a FJ @ﬁgkmﬁsu‘ﬁaﬂe fo@c&lﬁhteéatmlﬁfgtr%ntﬁl%fn%gldg b of Sl ed

subj ect or an nre he_sane species or different).

The terns '#Ritediodl-2. ILé‘nJIr'dﬂn%ﬁEVg]éL 15 and/gr g d. Ipepembodangide dhtherein to

descri b@ a fapinal A@iRcabet® 4 fictapciil Llant ixed B BPA ok bR c@fanG®iR@ineCul ar
cell type \(/)\SF} the proportion of a nunber of particular cell types is

i ncreased &i%Conpared with an untreated popul ation of the cells (e. g,
cells in their native 30enV|ronnent) In one exanple, the cells used in the

t di | | ectivel
et octed f 1 i PSR S oy BF o MRl R Ay QR YR o ol 2511 VO
( HSP- 901 3) , augiipoume T ceid:waoonsesct@ml@anng@@presemnn Wrg@nﬁnn%meéwna& her eof .
WO 20174 000&91@&%5&%@@%“19&%& 11%911&¥ed AL ¥iHMRREYS of: SypBaMdbetRat the

di scl osure enconpasses the recited markers or groups of markers separately,
and t hat , nlatlmp{%cfeaw FRFumgid |aﬁg1i1% @maﬂﬁéﬁﬂa&% a&@l@%@ﬁ@&ﬁ%ﬁiﬁwker s may

not ’ be se papeamﬂlhg/usl éciiae dlsb@reem@aitﬂi@la?g@@md)ﬂmhmgtogItlayr]gﬁhtﬁmy}rmfsw dﬁ%aga,l ch

rrar er or g mar ke at el . n VIl Si rom.e er. 5 By
Mool ecti vergren it St ERE hE UL B b v b et ST EL o
conbi nat i oncandiomlyepatieg Uu\amlerdnﬂrrm’usmmsit@r pul;yshcafdrme,pﬁjogies s sanidombrat |

not wi t kgt a r oups of
rar Ker & may Bl en S FloRUtEp B, iRLARH R Al SR O RurBE P 0% 2
defi ne sucherEbrmrieses, apd 2Eft- ‘é‘»‘lﬁfﬂls hpeicdisrgbhat i ons separately and divisibly
fromany ot her conbi nati on of markers or groups of markers. In one

exanpl e, th 1+ c l1s ar TgOl STRO 1 I n one

exanpl e, Rc?*er%? ithelrps s ‘QP@ &erer éll‘i’?]mfl l§f'ynetﬂ MehRedY F?é’lt?%?ﬁlievé Bt:0

STRO 1d1m %roﬁﬁﬁ@eﬂlldemg@bdﬂjﬁdte&t @lytbp@ltids, lipoprotein, lipopeptide, carbohydrate, etc.
25 produced by STRO-1" cells and/or progeny thereof that are water soluble. Such

soluble factors may be intracellular and/or secreted by a cell. Such soluble factors may
be a complex mixture (e.g., supernatant) and/or a fraction thereof and/or may be a
purified factor. In one embodiment of the present invention soluble factors are or are
contained within supernatant. Accordingly, any embodiment herein directed to

30 administration of one or more soluble factors shall be taken to apply mutatis mutandis

to the administration of supernatant.

The methods of the invention may involve administration of population of cells
enriched for STRO-1" cells and/or progeny cells thereof alone, and/or soluble factors
35 derived therefrom. The methods of the invention may also involve administration of

progeny cells alone, or soluble factors derived from the progeny cells. The methods of



In one exanple, the STRO-1bright cells are additionally one or nore of
TNAP+, VCAML+, THY-1+'" STRO 4+ (HSP-9013), STRO 2+ and/or CD146+. 20l n one
exanpl e, wbeomawawshymal precursor cells are perivascul acTrarenaoyssnl
precursor cells as defined in WO 2004/85630. A cell that is referred to as
bei ng "positive" for a given marker itnggy express either a low (lo or dim
or a high (bright, bri) level of that ker depending on the degree to 25
whi ch the marker is present on the cell surface, where the terns relate to
intensity glel of
the cel | 5. ppunaRLFFASPEG ok g;ﬁﬁﬁ?t?#noéﬁéq fl pLRg e SR Gy et
under st ood amﬁi nregeny st esbercef, OIfﬁ@lu rfk@t?rslfma@m%d SHuEG @ﬁﬁﬂéROCIeT pells

popul ati on HRlifgece9ickBSihetote! | that is referred to as being "negative" for
a given marker is not necessarily conpletely absent fromthat cell. This
termnmeans 30 that the marker is expressed at a relativel y very | ow | evel
by that5 cellt js farttert dvateniflatge ther allgs singletryatnony \sitlgﬂaIST\H@-n detsenidabl y

| abel ed or | nd t abl tected
i ng an 1 S50508 EURF-Er EpdREu Ty e Fep O S EBorhe pP LR BRHEr ei
refers to amam kmquwed ahuematlngmlnefmﬁé fomdmtgenmmnewpwasn@dwguth@am hi gh

si gnal \AhenAfI@Ihstff&&;bwulth@%hﬁ% P¥hohS br @Pﬁowft%anglgn&/ﬁeﬁs%éﬂgfeeh@ﬁle%ft heory,

it is proposed that | s express nore of mar ker
protei n (fdnd/onephibleArgobolsmethantyrmepbssmrioycdxanpl e the antigen
recognl(zed by STRO-1) than other cells in the sanple. For instance, STRO
| d t wh I I it h

Fi e con; ugbreiressthe ShEDs byt R Rt ep R ot b PP ap S SR e St o
cell sorti n@r(vléd\%)refmmIvytsess;ylthﬂmndmbmﬂbamcgwill o€ kcbwsd ETRRd Wuheidi rr) I n one
exanpl e, M%‘QB& uﬁ‘&h&ﬁs fo0Rh gﬁ}ﬁtcﬁlaﬁaaslee?féen%paq U, tlQe %}14% 8% P#]

€ nuc & Star t|ng

brlghtlyla € marrow non ont ai ne

sanpl e. | n asihaistratiempl ie systorpiry go edmueytersfrern nBeut il leto gbonteamilliobelts 0. 1%
at |eags at{%{'ﬁ(ll@grﬁrﬁ)of@Embf%ﬁtsﬁod%b)@éiéhtl%e%hm'b@?@ﬁceﬁ@ﬁ&gd il e orpdhe! €ast
about 2% of tEe nmost brightly”l abel ed bone rr? w nononucl ear cells

cont ai ned i Weighendicandifing 0§ pPEpicnty t %ﬁugﬁ&ﬁﬁ @ fregpgies) %frqdemnsf&trqné, have 2
log 10 nagarﬂdtdm@-Vbhmegkmmteamgar@f@l&ﬂﬁfm@ah surface expression relative
o "background”, nanely cells that are STRO-1-. By conparison, STRO-1 dim

and/ or STRO- linternedlate cells have | ess than 2 Io ITB.%I’II tude hi gher
expreSS| on lefenPlR@-dbsangs Hathe ceblg)mehlslebnt,wetyﬁlloaw ytoabol® STR@4 ' oellsl ess t han

"back un ss all
B A e
term encorrp’éé@é@ 2ohH1SK l| §@Hscﬁﬂ|d7(0(flpmg)€nym?é€®one i soform (BAP) and the
ki dney isoform (KAP). In an exanple, the TNAP is BAP. In an exarrpl e, TNAP

as used her refers to a, nol cuI whi ch cap bind t T body
produced by! %@fw?rtbed@ﬁﬁwémo YO AEMHUHERG RPALY oA RPRO 0o 98 oBoc aber
2005 under frbgenyrthsticst. cﬂiﬁ:h@flowmsasdﬁpesdmﬁléa&tweamnw 1déamsa)15xa1cﬂée55| on
nunber , PTA- +Furt heymore, i S s are. capabl e
of gt vihg 3 Be0t LRIt e @ ORI Shal s FIPS TRO P 5l R,
proporti on pbgetyehSTHRO- 1 " nultipotential cells are capabl e of
differentiation into at least two different germlines. Non- Iim'ting

exanpl es of the |ineages to which the nultjpotential cells be commtted
i ncl ude bonEhgyiede Grsby susagndsd imapaprseRriase éﬂwémt@@?@enmwf Fam gbeuti pot ent
for bile dugdi ﬁIOaIHoheS kalo® céi@/rﬁﬁ'Sﬁta@l@%xb@%&ﬁ@ﬁrﬁ&moﬂ@blllhﬁbn§ £6 tHos€ tid

o1 pouihr e SRl GRS B Padb Reic i BRI Pk Sra it ofd SR SRt Bisaty

neur ons; preachasbuffertdsalma rsd]uaon pusthkesuatabllccacigicnsy dtytoemposition for

| h
i noages | i UREAEHTS Pt BEpIRERRIIER hl sBRES pg MRt [ET
celI's and cihethadsoeynmsingarith preperstasiity e stabibity. t he



35follow ng: retinal pignment epithelial cells, fibroblasts, skin cells such
as keratinocytes, dendritic cells, hair follicle cells, renal duct

epi t hel i avoceldZmpossnoot h and skel etal nuscle WO PCT/AU2011/000841

2012/ 000065PCT/ AU2011/ 000841 22 cells, testicular progenitors, vascul ar
endot helial cells, tendon, |iganent, caréllage, adi pocyte, fibroblast,
marrow stroma, cardiac nmuscle, snpoth cle, skeletal nuscle, pericyte,
vascul ar, epithelial, inaI neuronal, astrocyte and oligodendrocyte cells.
SIn anot her 1?8‘1%[{8&91% i%I'%S?tﬂer ﬂhfs‘ﬁja{esas & §ahe g%@@lﬁhﬁ‘ve%org' of | €,

upon cul turing, 0|et|c cell's. Tn one e e ce ére t aken
from the subpeet ipgo B\@Ytarléalttféwn of tha t@a@wngswr\sﬂi&cmuwgf g @@%@ﬁaalwantt@c%m ques
and used t ool Her§HpPeEr nat ant or sol uble factors or expanded cells 10 for
adm nistration to the subject as an autol ogous or all ogeneic conposition.
In an alternative exanple, cells of one or nore of the established human
cell |i%es $TROUSeCkllsl or BrogtineCells.efndl Sepeampie @f Ohdrer dilsel Sidulsle Facwid s of
a non-huma v&Fﬁhééﬁlﬁf the patient is not a human, from another species)
are used. %g%ﬂe—preseﬁ¥—dlsclosure al so contenpl at es use of supernatant or
sol ubl e factors obtained or derived fromSTRO- 1 ' cells and/or progeny

celI's ther eS’fR&)tlhecehéErteecrellékoﬁﬂdt?ﬁ'bHﬁJe 6 r%o& e%?al ?ﬁ@%ﬁ@da ﬁstE fiksughi ch

ar e produced fromin vitro cul ture. pan e ISC Qsure may a
have a wi deskitarspkey, Wlncﬁﬁﬁ%%%1910@“%6@%|hﬁ@ﬁ’ofﬁ“{1%é>r%}94 hayy Plidadittrghs,

(i ncl ugdy ng fuhg %ﬁﬂlﬁhoa@d{h(?ﬁlu%ybﬁn@fh homll &hasy, §lREdAr fukdle! Banayl tnr e 20
In certai,n exa Ies

medi um), the nunber o ass li k

e R R RS Ae St Aot e R e BT v O o
6, about 7 mmbdmhlﬁuMabmumbﬁn.or about 10 passages fromthe parenta
popul ati on. However, the progeny cells may be obtained after any nunber of
passages fromthe parental popul ation. 25The progeny cells may be obtained
by cul turing ene embodimintaticeS FREF LUnsellFree tadiipoterdigl aelts, whish e gapable of

referepce tcﬁft@reﬁﬁéﬁngcﬂrﬂ& bc”laﬁrge hﬁ&bé&dﬁscetll%pé‘soﬁpﬂﬂﬁl@t ButQfot U1RGRANY] AApERNT
surroundi ng the cell , gaseaqus orwﬁen1xt re of

be
ohases and EQ: EArdEieHT St S4STE] g %rq%ndd %‘PBMW@%@Y%“%%B seeetficqui d

medi a t hat [g@ap@tomthsthaind aEdiffeginatibh pMda@mhthMeuden@eHaﬁdnayupomedl a
such as agar aseous

it a s ner cisofnat ke, Bopnmedal MR Pl ks i g et o ner
solid or sewckohd dgrewipdnttomr ec3¢odpwech1td®r Tdn@l tercnoehnidnuentalalconditiefier s t o

mat eri &) th&ia&'l&héd%fﬂ%‘?%&%& LSSI?{(?Q %ﬁﬁdterﬁ}éﬁ tc%'lﬁseare%&“ﬁérf hétﬁatgﬁog oot yet

been contacte nutrient ric repared
for bact eriRPgRulor Gels pich diwide denyidd slswghier ealbstthateare iesthernriem Qﬁlﬁ@ﬁ a4 t h

wat er or 0t151€éur§t§|cleﬂlélbvﬁlcﬁ% AARSwiBUIrbahbiBly Bffeleflidte €I LpHERYtyBR defll MBd a
"powder ed nedium'. WD 2012/ 000065PCT/ AU2011/ 000841 23 I n an éxanpl e,

progeny cells useful for the nethods of the disclosure are obtained by
i sol ating ﬂNABeexﬁﬁB@wheST@&bﬂécﬁknn@bmnmedﬁmHDMBMBMBgbmngdéhhmabﬂ@d&

| abel h th | i SOl d
cal s thee CFonoRBR R ottt iy sBRAGRERG: Bt YR FEPARIE DR ot ne ©

sui t abl e cmamrspnges;glnmffer@mb)"[he terrns 'enriched’, 'enrichment’ or variations thereof are

used herein to describe a population of cells in which the proportion of one particular
cell type or the proportion of a number of particular cell types is increased when
compared with an untreated population of the cells (e.g., cells in their native

30 environment).

In one example, the cells used in the present disclosure express one or more markers

individually or collectively selected from the group consisting of TNAP', VCAM-1",

THY-1', STRO-4" (HSP-90B), STRO-2', CD45", CD146", 3G5" or any combination
35 thereof.



5 I n one exanple, such expanded cells (progeny) (for exanple, at |east
after 5 passages) can be TNAP-, CC9 ', HLAclass I', HLAclass I1-, CDl14-,
CD19-, CDBo,200Mbodksa-c-, CD31-, CD86-, CD34- and/ or CD3@CT/AHQWAWO0841it 1S
possi bl e that under different culturing conditions to those described
herein that the expression of different garkers 10 may vary. Also, whil st
cells of these phenotypes nmay predoninag in the expended cell popul ation
it does not nean that there is a mnor proportion of the cells do not have
t h' S phe”“%&’& Iﬁi)mﬁﬁeﬁ " &% n?’thzﬁ ﬁgﬁddécld% &%Hé@%as%fs th@er E%H%Qﬁ&rsc&l |'s
['n one xa e, expan ave the capacity to
d| f ferenti a$t@UPHPD NEirkdre rSépﬁratéb/L |ant1 yibels notvithstangdpg @ﬁhmlélduaalnmélsks@n%d

cel | popul afrbepy sserkers ARY FbNbS uafama amedomerélﬁltﬁéala@c&mﬁh% clisGRAy S per
se, conpris cell.s wherein at Ieas % éﬁﬁﬁaabéﬁple st " 50%,_ of the

cel I's are C¥MCSBihMaksE Nes ORRAHINYE eraﬁen% lydepshrat’ Bherused t o
obt ai n Supernatant or sol uble factors or cells per se, conprises cells
wherein at }Lea ' 459% cel r T o
furt her exaﬂ; Csolle{:t}% % 1%%'6&%@@% hie%"f‘s% osu @ncg&ggisggs an Au%nb% Gt csorlﬁejl}rnéllon
col | ecti vel QE @lcltqzdmimaykejﬁlairl groses eﬁtp@ldtldetsorand Hbatgmotyrlﬂtstmémgt fhaty sugh
LPAS, S oMM Lol BECAM e oPoRRlRel Audrshotio be 3idcal
CD49a/ CD49b) CD29, 18 it egrin
beta 6-19, lﬂ%ffdorbﬁb%dfé}m %Pcommymmi@mss,@wy dpitre Ruckrombingtigns - &8 SNBF- R
FGF-R 1(Lept¢danﬂﬁle(tﬁﬁﬁe§épara%elyaﬁa drvisRLy FRANKy oBTRDnHAGIvh (TRt R dBgrotpany
conblnat|0n1pf E?gse mar kers. 30 In one exanple, the progeny cells are

Mul ti pot ent?dI*'EXPanded STRO-1 ' Miltipotential cells Progeny (MEMPs) as
defined and/ or described in W 2006/ 032092. Met hods for preparing enriched

popul ati on ¢} |sgm b e
derived ar?ﬁ gg?%ﬁ%@% ﬂwq%@?%ﬁ/%%@%%% 0%@%§h19{QE%EXFQ VE%
35cont ext SIRGR-1™ gelis arp@tfefmen@alllm@mcaewawweé@e3T>RCP;é ‘PoeSTRO-4s"an""
absol ujely puge preparation and will generally be present with other cells
that are tissue specific WD 2012/ 000065PCT/ AU2011/000841 24 conmitted
cells (TSCCs). WO 01/04268 refers to harvesting such cells from bone marrow
3;1 plﬁr ity | I@\@baxagpabmutsm(l 6D cA04re ThditipRdly! oahbi;@ fmcﬁe BPTNSNMGVIRGS- f rom
i ch progepy r t roma tissue source,
or alternat z%@e}tginggéﬁgﬁBE@@ %?ﬁ@ﬁifwgﬁ Kgﬁ’ | ready been expanded ex
vivo. 5 For exanple, the progeny may be obtained froma harvested,
unexpangled, .p I I d, ST a
col 1 5. X0 ror Bt R, dhe SHESKIRGIE by CL**%” 4RGSR
or 95% of tREEsEerlisasHelingd HBIULEA4/SI630n whi ch they are present. This
| evel may be achleved for exanple, by selecting for cells that are
10posi tive l.east one marker, i ndivj dual |. or ol lectively se|ected
(PR

fromthe gr &511& 4 wferyl 19 'PRYIEYSE 10T 2 g M2y SHINGSE CTthgs & 46
and STRthlowEmPSrdﬁm)me1MQBKbﬁgm;Bhﬁﬁvﬂhﬁﬁhﬂhﬁambwdﬁﬁﬁwﬁgbﬁdhéﬁ&@baui

mul t] P%4 ent\;vﬁilch %ﬁe markel is present on the cell surface, where the terms relate to intensity of

fluorescence or other marker used in the sorting process of the cells. The distinction of
lo (or dim or dull) and bri will be understood in the context of the marker used on a
particular cell population being sorted. A cell that is referred to as being "negative" for
a given marker is not necessarily completely absent from that cell. This term means
30 that the marker is expressed at a relatively very low level by that cell, and that it
generates a very low signal when detectably labeled or is undetectable above

background levels, e.g., levels detected suing an isotype control antibody.

The term "bright", when used herein, refers to a marker on a cell surface that generates
35 a relatively high signal when detectably labeled. Whilst not wishing to be limited by

theory, it is proposed that "bright" cells express more of the target marker protein (for



that they are positive for the marker STRO 11' and negative for the marker
Al kal i ne 15 phosphatase (ALP). In contrast, freshly isolated STRO-1 '

mul ti pot emoi2al2/wedéss are positive for both STRO |b' anegcAAR201wv0e831 exanpl e
of the present disclosure, at |east 15% 20% 30% 40% 50% 60% 70% 80%
90% or 95% of the adm nistered cells haéﬁ the phenotype STRO 111, ALP-. In
one exanple the MEMPS are positive for e nore of the mar kers Ki 67,

CD44 and/ or CD49c/ CD29, VLA-3 a3131. In yet a 20further exanple the MEMPs
do not exhi %q.piyo r The
STRO-1 ' ce ahl Eg:lrg% gﬂép I od %esr 2?%%/ne§thfe?c?renﬂgﬁn %\Eﬁg?lggofgr
tissue type@staege, &TtR it \A@lbwredwsa cgream @waﬂ,cel%eg@l Wagie 1sbelrgnwithet r ow,

dental pul pri3%-6sljl@tcdaSTRERE &ﬂtfb‘ébl? ANdekhited OBy FRICRABSCEDERIVRIc@agdly from
oo et rorgig (ERCS) anrpse: ARE. PonBEem il TRG an®Hy (IR%oN syEnpi
pancrea$, Dbimight"ldetiaoemtitutdankaseaboon). 1 vealitn nassd bsikkd etadklcdboae man:’n‘)@vl t
W 'l be undgrstood,! haf, éo’ﬂt erdflﬁartgé Q&nﬁ%%ﬁ{ﬁée?& gli&g;fé%&c@re’"gﬁg}ﬁar on of

cells carrying any grven cell can a nunper of
di fferent nemnbiouts, athlewé\ﬂbout G dhe amitakioalput &1 3o ugoleadbiabdiintloa ablensti shgungent

(e.g., an aﬁFd/bQIdMI st Q%tu't gen opih@%&gbﬁ%@tgmﬁﬂﬂed B@I{eel’HéI}O\;l ?notn ﬁuéf@a{ri&@ﬂs

concerned fol | owed separation of at _exhi by % |ng, bei ng
ei t her hi ghcanggd B r‘i%ﬁ ARG SpBRle] eVl ahERITPlg ST REL 13 b|0ﬁléﬁ Phéoghost

convenuelnt @thdtuag h@ﬁﬁ%ﬁpr@ﬁs@otﬁ@ﬁ sbnmpgu@zlrceasiﬁte@ﬁdu TQ%@toWQJaﬁeg#blﬁﬁii\ps uch

as nonocl ona i n nonocl on S@med

0157 0000aametTRcsEY b Sos TROEF o BY Kmentry SarED T o S EE STREE aemaO ¢

Anti bodi es @ds hbec lesethah Qrlop ot dgnithiépbighbrompvassioo toi ST RAYE nusfacd gipresaionp be

used, thus %ggit@)ﬂgbgugﬁ 1341@&&&3&{6&& d:v.l so be enpl oyed to enrich for
yrng ackin

cells carr em or hem e anti bodies or |igands may be
attached to a solid support to allow for a crude separation. The separation

techni gaes Rt gi@righdin tﬁ'@%&hﬁ' AN ABEisiRl8Md Benbmyahill 1's$ﬁérrﬁ§ oP h&ub magt i on
to be collecte \P;(l?rl ou chniques of different efficacy be  enpl oyed

to obtain r¥egfic mer ehatase §t0r6ﬁeﬂp¢h@epfaw.eemrapa8§ecqhﬁ. e My ed
will depenc(umnﬂeﬂjdnel@cstbiyfanA?@raadahet Qﬁne@&ﬁ@ﬂnﬁ(ﬁﬁmytmta@mmmme tigase

d d it hi st
o oP e o nRE i AATN T p o BT NAR RS Mt RIS Pl SEIPERD o
limted to, bmdigrraeSTl&Os?epar‘tmiy@mduued hg tl@nmbbrddy}amatleﬁ d@pgmedlvuﬂbéidiﬁ?
af £ ni by_chyPTB QLAY 4D (RANHING MR AnibEhl AEDECu Ry el o

matri x. Techni ques provi accurate separation in ude are not
linmted to #FAacSioneHsaETAcf283er f orming FACS will be apparent to the
skilled artisan. 15 Antibodi es agai nst each of the markers described herein

are conmmer cj aII available . qg., ocl opal antibodjes. agai nst, STRO-1 are
comer ci al | ?rgbllneanquﬁf‘r‘ﬁ%&%‘es%ﬁ@nls Ce{]fs%{)@‘ CapAPly PRV HPBREBHC of hor
depositary @Flg&nl zation and/or can be produced using art recognized
techni gues. 20 The nethod for isolating STRO-1 ' cells, for exanple,

conpriSes a first step being a solid phase sorting step utilizing for
exanpl e nagmetic casnpleatesigeiicintspopdnign (KAtS) STBOehninmiltiptéritigh celdy ete

expression g aﬁgﬁ@dﬂffer&tﬁ%&ﬂﬁo %Pfe%%t@\g iR HMrh 160 fl%h "1’1‘l¥nt1ﬁ$1 ngplwat be
desired, to resul hi g er |eve TO precursor ce ress
of the hneages to which the rnultlpotentlal cells may be cornrm ted 1nclude bone

precursor cells; hepatocyte progenitors, which are multipotent for bile duct epithelial
30 cells and hepatocytes; neural restricted cells, which can generate glial cell precursors
that progress to oligodendrocytes and astrocytes; neuronal precursors that progress to
neurons; precursors for cardiac muscle and cardiomyocytes, glucose-responsive insulin
secreting pancreatic beta cell lines. Other lincages include, but are not limited to,
odontoblasts, dentin-producing cells and chondrocytes, and precursor cells of the
35 following: retinal pigment epithelial cells, fibroblasts, skin cells such as keratinocytes,

dendritic cells, hair follicle cells, renal duct epithelial cells, smooth and skeletal muscle



25 described in patent specification WO 01/14268. This second sorting step
m ght involve the use of two or nore markers. The nethod obtaining STRO-1
cel | s m gWD 2ai29m0068Cl ude t he harvesting of a source of trhe/aaebligotssfiore the
first enrichment step using known techni ques. Thus the tissue will 30 be
surgically renoved. Cells conprising thg source tissue will then be
separated into a so called single cells %uspension. This separation may be
achi eved by physical and or enzymatic neans. WO

2012/ 000065RGT/ ARORL BRARAI0RE Ly APABIATRI Cocl kN frfiEh | RedihGut Al O
the subject to be trea : tured in Vitro usi ng stand dar techniq S5 and
used to obtaaiilppcwp@bm%htm%fovgéqr%@,ecaﬂh@q @Ngcl@rsm@ﬁam@wéﬂeéalwcle
ad”‘nlStraﬁkQﬁykovabﬁwﬁ%Bhﬁﬁﬁl%ﬁaﬁﬂe@ﬂﬁﬂ'Qﬂ@@ﬁe@ﬁd@h(Qﬁﬁ&%b c@emposi tion.

In an alternative exanple, cell’s of one or nore of the established hunan
cell lines are used to 5 obtain the supernatant or soluble factors. In
anot hers usehunotheaspinglafthé KER O 5'cdetls uremot cajabke @ffgiving oise, hiporculanimmto (or
if the pati human, from anot her species) are used to obtain
supernatanthgéné%¥ggvmﬁ?actors The di scl osure can be practiced using cells
fromany non-human ani mal species, 10 including but not limted to

non- human pg,| dﬁ%%%arﬁ?l' ! t%e cleEQéfE @Jk%n ﬁ%ﬂ{‘ih@ %ub fe&' th 3 treh%@ QTRLRA i "vf?ﬁyeﬁfkrmg
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are not . I ter and gerbil cells.
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Exanpl es o agonor species wt 'scl osure may be perforned
i ncl ude donesticated rabbits, jack rabbits, hares, cottontails, snowshoe

rabbi t g5 anﬁhﬂ%}t‘éﬁt d@@l’o%@ @Fso(cgﬁiehiﬁat&aﬁsel{ﬁ)suﬁérﬁatﬁrﬂ cﬁ”&@l‘% eefaé’tBrsacﬂ)tﬁHé@n

species with whi. c disclo ure y be perf useful, for the
met hods of QTheerhied %u ERQey eRelssidragpiggstyy gl ﬁ%&eere@f (B’é‘f @Ft@ra p dHithg t he

super nat antre@ircd @b u@bfpaha@d &lls) whizh hedsroand dgropt ocals chibiirep E&p@ﬂded relland

storing of aryotic cells,, and in nnallan cells known
Tt heart Foat bRy 5GPl oh BhenPRS dieER o theifigoy)
Basi ¢ Cel | c@nldttlmne (Prcbtdogn ks, n@ebonandati tyiponef HiimulamrPriegers fothowaltuld J. ;

Freshngy, NR:Ill cglumiztﬂgghmh% Mrjél a%fg R lhlgellhscertgﬂ%r %&gﬁg'ﬂlb&%gewl ﬁﬁ" Li'ss,

Hoboken ining t bi ol ogi cal acti vi

i sol at ed sﬁéﬁpb@ﬂﬁéa@@tﬁmaﬁzn@EEhéﬁﬁﬁﬂﬂ4§®éﬁﬂ%@@@éﬁiﬁ@ﬂ“&é?h%ﬂgoﬁmb¢8geny

t ger eof , R DButtl basgeegés 'fﬂ%n@ﬂié'}ﬁ%‘én'tél @)owtahoﬁ f}ﬁwperv%ls QR pRizEy BSMIRay b
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gﬂe cel |nta|q§ st or ed %/u5|n
cryo- preser%%lp f‘é@ﬁ%ffl}l@ Ff%r}ﬁpt%i&g?f’i o dl pagentahn?pa Ho8nbodi ment , the
STROhl ' cells and/or progeny cells thereof are genetically 35nDd|fied

o, b PhEBRAACH AREIE S 1 SRRl W ST Sodgd FARNGHT
gl ucagon, @nmiulus't adsi nsed in reference to a cell culture, includes the cornponents of the
environment surrounding the cells. Media may be solid, liquid, gaseous or a mixture of

phases and materials. Media include liquid growth media as well as liquid media that

do not sustain cell growth. Media also include gelatinous media such as agar, agarose,

30 gelatin and collagen matrices. Exemplary gaseous media include the gasecous phase that

cells growing on a petri dish or other solid or semisolid support are exposed to. The

term "medium" also refers to material that is intended for use in a cell culture, even if it

has not yet been contacted with cells. In other words, a nutrient rich liquid prepared for

bacterial culture is a medium. A powder mixture that when mixed with water or other

35 liquid becomes suitable for cell culture may be termed a "powdered medium”.



WO 2012/ 000065PCT/ AU2011/ 000841 27 trypsi nogen, chynotrypsi nogen, el astase,
car boxypepti dase, pancreatic |ipase or anylase or a polypeptide associ ated
wi th or owo=ataosessf enhanced angi ogenesis or a pol ypeprraia@saooosted with
differentiation of a cell into a pancreatic cell or a vascular cell. 5

Met hods for genetically nodifying a cell,,will be apparent to the skilled
artisan. For exanple, a nucleic acid th&? is to be expressed in a cell is
operably-linked to a pronoter for inducing expression in the cell. For
exanpl e, t iery of
cells of ahlglu %Igfﬂp(fe %%gé: g%e!rlé ﬂé%% t%? tl?e, 15‘15‘[99?% glf th%Qﬁsrc‘Ptglu?e ér@ o%ta\ﬁ‘?erd ‘t%r oW
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o the pres n e inv er.a e hucleic acid is
orovi ded | rPPHE P ORI OD. S Loh S SRS Ebiiaiob e THGE B hor oi n. { he
term "expression construct” refers to a nucl eic acid that has the ability

to confer expressig le su%&'ﬂgrllc?ed ﬁg '(@\Béef‘tﬁzg(ﬁo?cxa o@ eﬁrllaz%?nﬁerag' és(g%geg)

count er - sel ectapr e ep Or't gene) tab conne
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that an expep3p! @DEENEDBYCLNIIBY CERTP KRG &r,PR i@ fp%ﬁﬁ'%‘ flat Qﬁd‘e‘r%{}ff&%ﬁtﬁge

phageni d, cosm. d, virus sub-genom ¢ or genomc ment, aqr nucl ei ¢
aci d capabl @ringRPRAHPH te?gthaweéeﬂbﬁ‘élphqr%tthéﬁgh% @tt@?tﬂ%}g@ft@ffmt Mariegrs
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artisan ancPOé’Pga 19B4G9°H BQE M haldARGI1e 2 Moo li“?t ent
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Sanb k I I

Vanual ¢ ool et Rp e U S Pha 19 oG Aireich B o, AreRIOEH L,

exanpl e, edﬁhﬁbf t he conponents of the expression construct is anplified
fromajsuitable tenplate nucleic acid usi ng, for exanple, PCR and
subsequentl cl oned |nto a 3OSUIt expressi on construct such as for
exanpl e, I%&errF’EPnHteaanpﬁ’aE&é‘ P oy s ) @Ry SwsEIHta Oéxsﬁf ion
construct aﬂaetoi@@weellsrpetrhe afrﬁpresaﬂ/c@lts Whaeil hachshes %l BuchRerat @xRPOE, ofin
expressi on ecH?r stgbable for the nethod of the present invention in a
manmal i an c S exanpl e, a vector of the pcDNA vector suite
35suppl i ed by InV|trogen a vector of the pCl vector suite (Pronega) a

vector,ef t 000 |
(d ont e(gh) ﬂeanomgv Qélr%élg %éﬁﬂe}%ﬁ lgél”ygt)‘l@gg@‘% %(?% rone g(jcrﬁa%n vect or
(d ont ech) @ﬁtoas Oéétltsrpe@fset srnpEpNacerhereinsaiilgast é‘@%vﬁlt e cast 45%, of

the cells are STRO-1".

In a further example, the expanded cells may express one or more markers collectively
25 or individually selected from the group consisting of LFA-3, THY-1, VCAM-1, ICAM-
1, PECAM-1, P-selectin, L-selectin, 3G5, CD49a/CD49b/CD29, CD49¢/CD29,
CD49d/CD29, CD 90, CD29, CDI18, CD61, integrin beta 6-19, thrombomodulin,
CD10, CD13, SCF, PDGF-R, EGF-R, IGF1-R, NGF-R, FGF-R, Leptin-R (STRO-2 =
Leptin-R), RANKL, STRO-1""#" and CD146 or any combination of these markers.

30
In one example, the progeny cells are Multipotential Expanded STRO-1" Multipotential
cells Progeny (MEMPs) as defined and/or described in WO 2006/032092. Methods for
preparing enriched populations of STRO-1" multipotential cells from which progeny
may be derived are described in WO 01/04268 and WO 2004/085630. In an in vitro
35 context STRO-1" multipotential cells will rarely be present as an absolutely pure

preparation and will generally be present with other cells that are tissue specific



The skilled artisan will be aware of additional vectors and sources of such
vectors, such b5as, for exanple, Invitrogen Corporation, C ontech or
Promega. Wbanr/er6si ntroduci ng the isol ated nucl ei c aci @CrNReulwosan a gene
construct conprising same into a cell for expression are known to those
skilled in the art. The techni que used %gr a given organi sm depends on the
known successful techniques. 10 Means r introducing reconbinant DNA into
cells include mcroinjection, transfection nedi ated by DEAE-dextran,

cells incl cr ¢ : . . )  beo
VD usay - angrited]Efls oY SCEPRS MBSO IIORE SRV [ Burb et BRI, biCo
el ect r opor aREAY #hBUTHY devabaet borel hinbA0dme Rhe Bertatos seppisingdV PRafesnt ed
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Al ternati velé,rnan EXEI‘ES ion cC nstrl}llct of  the .inventi Bn is a viral vector.

Sui tabl e vitEANEYdrwayPe 2 PABHATGHhEHes glreadyReeR G¥RABAET &Y V30-avai | abl e.

Convent$onal viral-based systens for the delivery of a nucleic acid and

i ntegrati OnFo(%fextar};@}e t C]Ler%i & a&ia? bie %%Qai&dhlﬁgllf-l acﬁelrlvesge%r,l?lﬁgx | H&é(ﬂ %Salblgt%n
exanpl e, a rettoviral v ‘cgory, a’ I'entivital “vector of ’an adenc-
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obser vegl : Npd¥RiV @t faf %agtlrlbne:ﬁialrketrmﬁﬁd@aldy bﬁk_@ﬂécﬂ}vbl@ssld:%ted_zﬁoﬂﬁoﬂhe exaipl e, a
retroviral vector r O ¥R + = [ ong. term peat's
(CTRe) w ¢ epseRa g e Bt ROy Tor G5 o aRh vy rbiogn ackehee. “he

m ni mum ci s-acting LTRs are sufficient for replication and packagi ng of a
vector, whi j oW r t r Hon oy t he
target cel Iﬁ?g)\}l %sr g&\}fg%‘dfsgﬂ I?réelfi %&g&ﬁe tg@ rﬁe]%ée:%%(;eﬁ. %%Ceil yrﬁﬂgégc)itre}rﬂg%lrdgg% ?hal
vectors i nctheidécy laess positisetdr o manksr iSTRQ-dukent eantive for(thanvykerghlkblbne ape
|'eukem & Vi gHeSpKAERE VAL MR RoAFRHNOLAETY HoRR&GY STRIOIS" (RlIPoteftIBRRILs arc

i mrunodefi ci ency Vi ﬁ«ijyﬁ H V) ,. and conbi'nati ons thereof (sg.e, e.g.,

Buchscher eRosyjve for RO amdaALB7 dnan ¢xpganle of ieampscat digelosuse, aflgast |
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vector syst@ptcehalPé8al so been devel oped for 5 nucleic acid delivery. AAV
vectors can be readily constructed using techniques known in the art. See,

e.g., US Pat s,. 5,173,414 and 5,139,941: International Publication
Nod w0 o2/ BRoSERARE v étéﬁag?wu%@@akrm ¢ spiviy] Fofgo g O Imorg (pus
5:3988- 399pesleBBut i WERHIL/04268adr. WOLBEIA)Y085a8E,i mes:]PBor(cGahdowspddntg puiy bor
Vsycors & FertRolishs Y R bt mOreoh b, A8 agiegiyd Retpg o
Kot in, Humeden@emelpThanalpyer.kides, BEut, rad@4bradhbhir felljclasn dntSstinchluGarsplcEher apy
7:165-169, | I ﬂ;n&ﬁgt , panéreas Jooﬁé,plli?é\lﬁglt, bék %%V%Btzlfi_’donl%'skeletal

Additional viral vectors Useful for delTvering an expréssion construct of
t he i nvent i ®@Hscle.

30 It will be understood that in performing the present disclosure, separation of cells
carrying any given cell surface marker can be effected by a number of different
methods, however, some methods rely upon binding a binding agent (e.g., an antibody
or antigen binding fragment thereof) to the marker concerned followed by a separation
of those that exhibit binding, being either high level binding, or low level binding or no

35 binding. The most convenient binding agents are antibodies or antibody-based

molecules, such as monoclonal antibodies or based on monoclonal antibodies because



15 include, for exanple, those derived fromthe pox famly of viruses, such
as vaccinia virus and avi an poxvirus or an al phavirus or a conjugate virus
vect or (ewgQ.20tdmmvosdescri bed in Fisher-Hoch et al., ProcPCHattU20A0a0R41SCi .
USA 56:317-321, 1989). Assaying Therapeutic/Prophylactic Potential of Cells
and Sol ubl e Factors 20 Met hods for dete& ning the ability of soluble
factors derived from STRO lbright cells“to suppress T-cell activation wll
be apparent to the skilled artisan. For exanple, suitable in vitro

tests for d@f‘Jﬁé rETBeEXﬂ?:gt Z‘WEEQ%%P%@H V/—?nt%ﬁie‘é'cta%( b Bséd%r 8&?%%9' }folv%%%t ors

are descri be ein. I n anot er exa cac
cell's and/ d?th%fdl&?@qsénflghbill&}? be yaasle thusdigands for ghase ns?élseé%m@a 4l beemployed o

nodel of enthhm@ﬂﬁ@Eugaﬁh@mgﬁ@ggyrﬁ&gﬁgﬂ@hgnyel|t|s (EAE) as described in
Exanple 6 herein. 30 It will be apparent to the skilled artisan fromthe

foregoing that the present disclosure also provides a nethod for
i denti fyi ngTlor antfldadsi orgligandeInubl Be fagedhed thar sslippugwst wgallow &bt a crude

aot 1 vat Lo bl S GRIRELIA gy LARIMIL PS8 R SRR R BF 2 @
subj ect ; \A@emmmmd@mm@awmz@mm)@olmqm@f (duﬁfe)r@mﬁﬁmcwgna}ewmpiby@o\E | n

the s Ubl eCtthd:th{Ih }Tlﬁt?vetl}" @ruldg\égﬂar‘ﬁi%%s' ha %Rﬂ:tu[a? hechH @%Weﬁ%ﬂl 8&{(9 m EAE

to which the solub factor has not been adnlnls tere ereinre
in the testunonsfBeenGOMEPEaLen astRsiderheyploxiill) et anddpedrdoeriEnanase

sol ubl ey f acinar nédeedtys forps@h@ﬁwe@reqdqu@efﬁ aEﬁE)r ﬁcﬁﬁbdluﬂ@m Corgeedirtd s I n
one enbodi nent of the | £ i nven g ' nd/ or_ praoge cells
Cher cof ar et G, BAAR DT SPhIORC BoBgaE shr oy SibryHolteh a
conp05|t|onxmﬂﬂonmymsebeampdﬁmﬂachuﬁmm@@hmnammbanth'wahmmebmandﬁmhmi

exci pi ent r C r. C f

mat tor v har Oar S BgBxy Fickhffues BRI SRERDlepa SO ind R RIRRE RS BRReL
adni ni st r attodiACanblethods E@p@rt)o/n@@g@aﬂc%mli b¢ agpagint imthg skilleé aisapound (see,
e.g., Remngton's Pharnmaceuti cal

Antibodies against each of the markers described herein are commercially available
(e.g., monoclonal antibodies against STRO-1 are commercially available from R&D
Systems, USA), available from ATCC or other depositary organization and/or can be
produced using art recognized techniques.
20
The method for isolating STRO-1" cells, for example, comprises a first step being a
solid phase sorting step utilizing for example magnetic activated cell sorting (MACS)
recognizing high level expression of STRO-1. A second sorting step can then follow,
should that be desired, to result in a higher level of precursor cell expression as
25 described in patent specification WO 01/14268. This second sorting step might involve

the use of two or more markers.

The method obtaining STRO-1" cells might also include the harvesting of a source of
the cells before the first enrichment step using known techniques. Thus the tissue will
30 be surgically removed. Cells comprising the source tissue will then be separated into a
so called single cells suspension. This separation may be achieved by physical and or

enzymatic means.

Once a suitable STRO-1" cell population has been obtained, it may be cultured or

35 expanded by any suitable means to obtain MEMPs.



15 Sciences, 16th Ed., Mac Publishing Conpany (1980). A carrier may al so
reduce any undesirable side effects of the active conpound. A suitable

carrier iwQ?2bmwooaseanpl e, stable, e.g., incapable of reaeCirmg2wiitdoosat her

ingredients in the carrier. In one exanple, the carrier does not produce
significant |ocal or system c adverse e%ect in recipients at the dosages
and concentrations enpl oyed for treatne 20 Suitable carriers for this
i nvention include t hose conventionally used, e.g., water, saline, agueous

dext r ose, Q%Qamggn@_@rceﬁ’s 50hdich §om alefgu&feétft Bc 20k &'&lﬁu??%%fﬁ Rl and

glycol s are preferr carriers, part |cu a@l%g
sol uti ons. %@ndeebqeehrpmﬂsméea@d t@aﬂbtearsweén@arﬁm leppeAtssoricpandge C§1t18ar ch,

cel I ul ose, ﬁk UeRSastrdtRat 8 SBe sa@eaua“srﬂﬁ@mog%baé bP all®@nkic dongRsitiohOUm, aIf: hal k,

silica gel, nesi um st eai sodi um st ear a%a;ts % cer ol nost ear

sodi um chl GHICHEVE Py RRIG1 CClln BBy FfaoH 3 Akt cSREt HugRinaseines Aef ok 7 ke.

I n another cﬂxafrph@supamawmt besoluble dadtedi ancaﬁmhesuselﬁﬂrbxamp@ of tha dbiosirea cel |
i's grown or P e

| ndace any S0y0) 3O0EFihep SRS B H e HER 2 B R TSP TRETMFL B0 W
Preferred c@ﬁdﬁ@@@alamdp@’nmm@moblbt@cfamts adversely affect the viability of
a cell and/or the ability of a cell to reduce, prevent or delay pancreatic
dysfunction. WO 2012/ 000065PCT/ AU2011/ 000841 31 In one exanple, the
carrier or Bhciprlonurepsasy bedusacsicedipmg erlsafiomy pry, npw-hysieRt ik NReCKs) | s

an ?/ or %@ol UiatiRdindC ber oatlinditdUitd afnehudihrt Print¥@s elYls, fiﬁﬁ’ l?t? l@amh@glmfnle

acti vi Y, arrier or C 0S at.e er sal |

CPns) | bis Tedbaebrieddl ity hd FRCLlePhimai BfI SR Rante Rk s e
interacts vpdrfmrmecﬂ liscladedbitaact @aos limited nalckls aﬁchlp@amees baboompicgnamedlgase of

the cells g&l igteﬂlrdsana)(ﬂ & r?r%ﬁ%ohﬁ&&ﬁ%?%@%%g%lﬁ 0% th' DNigRtpon may

be produce ct "applic reamor into
a tissue ord1%91®9el©¢ myéwrpee@ﬁﬁﬁdmglcmeatw arcenqat linpites] toj aplpef beviges, ppyeines,

injection. IR dapriks) éq%ufé@délﬁ’frfalmaﬁged?%nc Roldentt (K 80kh GAHAIR UiREosure
i ncor porated or enbedde O wthin scaffol ds that are recipient- corrpdatl bl e

and whi ch d®gY g&ctf ﬂ%edpma Etbé‘t freatotdpaitedoto mayses tat: gYnenpigy BRPHFEHId
These scaf f @irbis d%[l@VEd@rnpléppcﬁT tagamdril Gp&idsi aithf Ghidhektes dtsbmurermawbdoe

t ranspl ant ed nt o eci pi ent subj.ects, and/ or nt hetic
bi odeor adabi eoQedt 1Brue o SRt BUSGaskriobhly (B, FoudlRariafyhey
di f ferent swhbitpladd piy. Okickssd (Billos gg8fi)ldry an re;xamplep]faamt s sﬂectehemth
i nvent l@@lnié but are not limted to biological,
degr ad% I e g%%{;?%ﬁggﬂé%g{%@gﬂé& odegr adabl e scaffolds include coll agen,
fibronectin, and lam nin scaffolds. Suitable synthetic material for a cell
transpl ant %él%nus%ﬁﬁff@'tﬁ’e %{Uﬂiﬂdg otfech@félhs%ldsﬁresﬂllafﬁ%et st&pet ERSdré euse bt oM h
and cel | ct.ion.. Such scaf Oj m% 84[ 20 resorQa le. Sui.tab Ide
scaf f ol ds ahiinge o PYRg AL PE eblg %ﬁSf qiodsgng protgeoly fr dyr ¢S5 GH N
Vacanti, etstading of cuRedotiSuelts, a@Bindpa®tid@88nartinglian &lllspdre kBbwh @cthisalt (CB] oeng.
38: 145 1991f VacaglteI Pa arda!T \KH aatW @%{? qln%rg9§zli gﬁsw%gezpéuﬁurléglgrot Sl

mer actl c

synthe%lc po 5uc onanhy rides oesters
acid. 25In %amnchédltenaﬁpmena Piess, dokdvea, Nl Bleslantm Ri 5120089 Cuutfurg Qje%mmahf fold

(such as Geeélearpoﬁlhﬁnt&iebﬁhw PROVIobE, SeLh Ul Ahy qg&ﬂ&&lrﬁalﬁﬂaﬁntg%ﬁyl for

the present_invention m nj st ered al one or as dm xt ures th ot her
cel I's. Cel | ologigel ?r%f}"’lbfeo%&?ﬁ W@@f‘éir gam; eellsorjch st mesenghympal gemipkegenitor
conposi ti Oﬂ&ll@fortﬂisgdh@retﬁ&’@bf infiy Rt utd kel HE botER ctidtvitA e ﬁ&&eﬂt idclog@rel th
ot her | tipotent r otent cells.or stemcells, or bone marrow cells.
The cefl's ofedrAmale 0% § YR BEd 4B REY W P ELYEGRESETEISh of the

i nvention i nedi ately or shortly prior to admi nistration, or they may be

co-cul tur edG&?e%&lﬂ%loﬁﬂfed%eﬂse” od of time prior to adm ni stration.

In one embodiment, the STRO-1" cells and/or progeny cells thereof are genetically
35 modified, e.g., to express and/or secrete a protein of interest, e.g., a protein providing a

therapeutic and/or prophylactic benefit, e.g., insulin, glucagon, somatostatin,



WO 2012/ 000065PCT/ AU2011/ 000841 32 Preferably, the conposition conprises an
effective amount or a therapeutically or prophylactically effective anmount
of cell s.wban12menspl e, the conposition conprises about PRIOG26MR@SLT'

cell s/ kg to about 1x107 STRO-1 ' cells/kg or about 1x106 STROL ' cells/kg
to about 5x106 STRO-1 ' cells/kg. The e? ct anount of cells to be

5adm ni stered i s dependent upon a variety of factors, including the age,
wei ght, and sex of the patient, and the extent and severity of the

ancreatic n re thin a
(F:) hanmber It hatq%é g&%e? B Bﬁ‘iﬁq{gﬁgﬁggﬁq{sag?o%g%o tgﬁ;shﬁd@s s&g%%&eﬁpa% bi
circul ati Onamﬂéwe‘?/fe? p@lrya@ptw@raqu%awch@@f@r@ wastveed %lpartqqé angiogensISisortao

enter the ¢ pdlﬁpélpﬁﬂé 888ocibfRdtwikis dITRAGERLGPLED L8 (A6 b PaficiRic &g ddiiitgher ed
to a subj ect permtting the cells to secrete the factors into the

subj ect's c‘ierucul ation. Such a chanber may equal ly be inpl ant ed at a site in
a subjegt to increase |local |evels of the soluble factors, i npl ant ed

0 Or ear BhbAUT ANLRELET HElnAS LA BIBRILIRRS 5,0 {klﬁ&faﬂn@aenk{)pn, it

rray not be necessar O I Mmunosuppress a rior
initiation empheerapylew dcid det isud be cxpapodin 4 oglkis oawbgr dimgt yo aprornoter

transpl ant ag; C{Hdd’&rig' e%r‘e&lﬁﬁﬁ% cihe QLI E¥E e%ﬁﬂ@geﬁf‘é ﬁucl@%réblé iDhink€h lt§ LT

pl’ ogeny t her eof tO er at e N sonme | NSt ances. Wever i n other
i nst ances |RTOW§§FTH§’GEP@§FI HhB| sty apselbhef at vibjest. pw&hr?écé@ro@ww g.ya viral

i mnOfmpErlﬁsmoeerpa%I Ethl\/Wlp%rfnb&rl(té"gt |aaCM@|IE9érbmb‘fb€f 8Py SVhiospriaBivtdee t
acconpl i she e _use o em ¢ oc sive agents,
or Tty oed B B e o Boriy e B R B HGHEE BERY ™

devi ce. Thenuzehdizstmﬁr;cpb@eeﬂmﬁq&siuhattexﬂthainaemmpsul e that is perneable to
nutrients and oxygen required by the cell 25 and therapeutic factors the
cell is yet inpernmeable to i nmune hunoral factors and cells. Preferably the
encapsul antPrefrdypdhe nedlejenrid, is provedeslin jhaafodmsifabloypishtiomeanitriel. Aspasdet

Ui ssueys andhpeividasmpdeigeRio! QALK tekhs d SRAADLED B B!HE ShilEPese and
ot her nmeans f r educi ng or el |m ng{I ng an I nmune response to t

t ranspl ant eX@NES| IXBreapian PRAMAYSIRICI acH LG8 2 FRPOHAT Phce iRt %/éou&t?rese@rqbée may

be geneti cadebyrtem)giané) ﬁﬂwhﬁhrledu@l&rﬁﬂ Rehtcctadminageni wlthyn tl@mh@@dttolf(ﬂﬁts of
sol ubl e factrors "y t201 8)25 réUé(g ]t/ 000841 .33 e S%u conp ?g
suitabl e ca'fY8h b7 Yr e SSISOE AN 48| SFPTPHRT SaRPIUEL g e 8‘5?8!“;3 ght

does not adaﬁerasplaymaffbmtertdphagﬁ oplegemal, efstedt vofis tslub-gmdmtal er f@obons or
super ngj ant g, J NG FRBIU TR beid %;ﬁb?eomgfnulﬁﬂ SRR (Rt 19&%}8&)'55{150“ of

matter to st i'ze a ctor or onen er nat
e.g., a prdobasie ansKpishtible formasf erably, the protease inhibitor is not
i ncluded in an anount sufficient to have an adverse effect on a subject.

Methods for the construction of a suitable expression construct for performance of the
invention will be apparent to the skilled artisan and are described, for example, in
25 Ausubel et al (In: Current Protocols in Molecular Biology. Wiley Interscience, ISBN
047 150338, 1987) or Sambrook et al (In: Molecular Cloning: Molecular Cloning: A
Laboratory Manual, Cold Spring Harbor Laboratories, New York, Third Edition 2001).
For example, each of the components of the expression construct is amplified from a
suitable template nucleic acid using, for example, PCR and subsequently cloned into a

30 suitable expression construct, such as for example, a plasmid or a phagemid.

Vectors suitable for such an expression construct are known in the art and/or described
herein. For example, an expression vector suitable for the method of the present
invention in a mammalian cell is, for example, a vector of the pcDNA vector suite

35 supplied by Invitrogen, a vector of the pCI vector suite (Promega), a vector of the



Conpositions conprising STRO-1 ' cell-derived and/or progeny cell-derived
10 supernatant or soluble factors may be prepared as appropriate |liquid
suspensi oNO,202/00065i N cul ture nmediumor in a stabl e car PCEAU2D11200841 f er
solution, e.g., phosphate buffered saline. Suitable carriers are described
herei n above. In another exanple, suspeggi ons conprising STRO-1 '

cell -derived and/ or progeny cell-derived supernatant or soluble factors are
oily suspensions for injection. Suitable |ipophilic solvents or vehicles

15 incl ude @WV&&%uﬁH f@lo‘ﬁfecﬁg sﬁ%ﬂg g]%btjor (@Bn&@tng‘j}s'l %8&% §] 01?1% £, BT S,
|

such as et ol eate or ri spe S|on to be used
for injectiBnvastey (6l %l&ﬁcemtaamt@@tﬁéheaﬁmAmﬂehsmwcﬂ@mephe viscosity of
the suspension, such as sodi um carboxynethyl cellul ose, sorbitol, or

dext ran. i t he spensi o al so contain suitable stablllzers
o agent s whCH s Ese THE B Aot HES BB ST AR T oM Hor ¢ he
pr epar af i onaspfor Rkghply, Behmegph Cat@datinl Gldnoseh.or Br@nedae | nj ect abl e sol uti ons
can be prepared by |ncorporat|ng t he supernatant or soluble factors in the
required anmount in an appropriate solvent with one or a conbination of

i ngr edi ent sMdasc forbentradyoing, thes isodaed raleid oicldowealede farl pegew construct
sterilizat '&ﬁn rfsthg C% K 1?1230%( Ocrefsﬂ'flérﬁt Aﬁés@ﬂ)ﬁ A %n@&zﬁ@é‘&l?&e@lﬁlleﬁ%rtﬂ@ﬁﬁt TRY the

Supernatant or solu a sterile vehicle that contains a basic
di spersi on REMNQHA Bitd R BgRiorEIBR Klspends e Hicektav it pesertsigsEcingRsr at ed

above. 1% In tM@atfs&SEnﬁfodﬁélﬁg ké&?fbﬂngNA ﬁﬁo t&B 1@61@@@ﬁ1&’érbﬁjbcﬁf)n &faﬁgifgbt@on
|njecta e SO | S rererre nmet no aration re vacuum
iyt g ana Tt T PEE ARG e e B BY SRSy Pl Ry g

pl us any addidfeaarainedEsicoeMD,NgsAllnedior dolldentia (Gileoo, MI3] YSAY,efH G-eaddidiecer ed
oL UL o0 ASKRCl i, AREAARIGS, W a0 BLUSTRAEAR ARG w0, LR, HhvEN T on
addi ti onal @@Wédwsentmxpldepﬁﬁ@ﬁ@%(ﬁigr@cegtsl lapi Wit SA) ypongst others.

2012/ 0pH065PCT/ AU2011/ 000841 34 Ot her exenplary carriers or excipients are
Bt el ogh R SHELT A RRLSBABRRRECS! B oAt & W o RS |
CGennar o ( 20@Q)orKRars RGN in The aficaeih cemmpttifyastdilableoiConhattizasly virdliapédicot t

Phar maceut | B dSLAR defit PP e aris et Akt A} asdifa Tk,

Li eber man, @il ginomgadsiude, (fdOemPhar naiweutl eakorDedageikbrventor dradnl ateso-

Mar cel k C e
e ool 2o WAyl P 1300 D GUBCEY S BRED
Exci pi ent Teelas agidhe rompmsyepisvmed @1t pelkdse el | gl vesion ¥isran, officiont and
Ther apeut | Cv&&'ﬂilboﬁﬁéth&ﬂ%ft gfd@ﬂeCﬁ:hﬁsYerstip%%etb@elg ahd | @sahd zsaoﬁ%@wndﬁgh the

condi tions of nu a ure .and storag on c of.mul at ed as
a sol ution, “H%S FIBIFF}G% ﬁ?)c?s%??ﬁ %é?WBS A m d%%tjg@ngpglﬁém,sgndfﬁrge

carrier camdmesa sol vent or dispersion nedium containing, for exanple,
wat er, et hanol , polyol (for exanple, 15 glycerol, propylene glycol, and

l'i qui d pol yet hyI ene glycol, and the like), and suitable m xtures thereof.
The proper Fdruixdimpie, arstrbeirstaioatoaigeadrally cpmprisasplieacting ohe tersendfrepeatoat i ng
such as | ecgrt A I i in the
case of di s%girmss it ngﬁ%ﬁgb%&gﬁﬁgﬁ p:%ré g@tk gﬁﬁt%{e?g% %Qﬁédcga&ezmﬁ??ﬁ\% Il be
pref erabl e Ctlﬁra‘?tﬁkgl hﬁ%s pESoubiHgent fglerpplicatiogrand pagkagang @%@a%@or p*dv«;hawé $ol s
such as manied ab,in@Frd 1Y exp}éssmdedimmcaomcdﬂtw taég%tldauttbepr@waeqsng i€

Prol onged absorptio gf t he |gljectabl n*ﬁld(s? % n be broug%]ﬁ( about by
[ ncl udithg | S PEORo RGLY EPEh eV EJeVRIG TER R e Pt PUFRS PfedPampl o)
nonost ear atwersa(MsL @) cdibleinabpa leukbmeovieis ((’GddeV)s cshmtmhemiraﬁnaaleﬁcmmy beus

adm ni st er el Al nhhEATRIGEr THLALEAD), LT SXAMRLE RoquROSLL! on

whi ch i ncl ow rel ease (g Ive conp epar ed
with carri eB@hSQ@rtehai Mifitolpyasd t-27f3l9e(18%2'bpdqhﬁnma@a41 nétVlr@lpﬁﬂlﬁﬁ -bodb,

such as a_caninokhasdReass, FRsmybakinnob0ehilloid ek ants, andra-s1s
m cr oencapsul ate delivery systens radabl e OCOZ(E&'[I e pol yners

can bedused 98N MUlST ¢f 9 en ”(ﬂln?-f 2%@3{2 4 (1994); y%(ﬁ%% 4005 Mfillen bl i ¢
aci d, col | arestanPRloYedHniRes 76189-99001 98m alilier,aki 0. amshap Wonkadierdpy 7:5-14,

pol ygI ycolic copolynmers (PLG. Many nethods for the preparation of such
30formul ati ons are patented or generally known to those skilled in the art.
The supernatant or soluble factors may be admi nistered in conmbination with
an appropriate matrix, for instance, to provide slow rel ease of the sol uble
factors. WD 2012/ 000065PCT/ AU2011/ 000841



35 Modes of administration The STRO-1 'cell-derived supernatant or sol uble
factors, STRO-1 ' cells or progeny thereof may be surgically inplanted,

i nj ected,woebixveowsd (e.g., by way of a catheter or 5syripo@aUu20arooedner wi se
adm nistered directly or indirectly to the site in need of repair or
augnentation, e.g., an organ or into thg bl ood system of a subject.
Preferably, the STRO-1 ' cell-derived s Bernat ant or soluble factors,
STRO-1 ' cells or progeny thereof is delivered to the blood streamof a
subj ect. Fo X : Rhg_ | I t : ubl e
factors, STTF%(%ﬁlgEg}tiftl ‘glh%rré%%?eg? t8 %%’r%gp ’ Eﬁﬁsgéﬁgﬁ?ﬁﬁvﬁgfﬁcﬁ?ﬁéﬁbﬁ
Exenpl ary rY8ES-EB7pb?%Bnt er al adni ni stration include, but are not linited
to, intravenous, intranuscular, subcutaneous, intra-arterial,
intraperitoneal, intraventricular, jntracerebroventricular, intrathecal.
Pr of or abl y, Vi SRk $550Calsd Vg (AAW) Xeer waii Lo da Beinedslopgg ot
STRO- 1 5 cetdckeioacipdoieny. ANSreotforacan bietchdity eshstri&ed nsing tahheueskilown | nt o
an aorta, IiitQ.af) &4 e s, XSSE‘N&S.C%??LM D4 9‘3$§,b4P-rln'te%é%io%albﬁ&?féat;{oeé.Se'
connected to a pancreas;,’ e.g., an abdom nal adrta, & superior nesenteric
artery, a pdocrWex 920 HEderiaVQroBd3y6%r LebkopiskineicalaMadeqy .Cell. 1Biok Bs398&se of

cell deli Ve}"%g} Q988 @iﬁd&ﬁ?g@[aﬁ.\e’qﬁgp% oF&cfibs tdve (@@lﬁrﬁaﬁﬂgt Hafbd?" E?fﬂgj’rét%ﬂz t hat

cells 20are adm ni stere atriumor ventricle to avol

conpl i cat i OFSSVRAFtChiy 781] YBIMGOi Biaficlndesy vepy-389, E8% Muzycalne CGuricys.
Preferapl y, 78h& aTR@rdbiol CRld bRl ef5$SUPergatodnt KokinsBlubhheGéRCTRrSpy

STRO-1 ' cel rQge t her re, injected,i h ite of delivery,
e.g., usi ng%?%861ﬂ8§9’o§¥elllﬁ}go g%@?@’?ﬁ Jﬁ&r@?y 81125(1@%“]?9937 aq 3%0.“ dédlett i ng
an adm ni stEat iMed. ¥ EQi8EFR1E70r 1204 her apeuti c fornul ati on depends on several
factors, including the serumor tissue turnover rate of the entity, the

| evel of synptons, and the i munogenicity of the entity. Preferably, an
adni ni st r at Additipesdvitieh verisas rasgfat for3Blivprengaam gxiression ¢rastpd fithe svrpdemd
delivered tig.fuhe BRLkANHICARSE 86SR MbrhNh@PoRIEARY 3 lverub&Y §hchofs $dcdRria
effects. Accordi nagl y, the anount of forpulation delivered depends in {)art
on the partYIE a3 @kent POXyHYS (Hed s RYEYS OF & RRVESHE HUSnY B NG & r B4t ed.

I n one enbodbsomtidd,in $T9RE-Moch eml/), Pier NG @SV NS a66:307-330] 19igbe f act or s,
STRO-1 ' 35cells or progeny thereof are delivered as a single bolus dose.
Alternatively, STRO-1 ' cell-derived supernatant or soluble factors, STRO 1
' cells or pssegepyhcheegafPrapkylactic Potential of Cells and Soluble Factors

20

Methods for determining the ability of soluble factors derived from STRO-1""¢" cells

to suppress T-cell activation will be apparent to the skilled artisan.

For example, suitable in vitro tests for determining immunosuppressive activity of the

25 soluble factors are described in Examples 5 and 8 herein.

In another example, efficacy of cells and/or soluble factors described herein is assessed
in an in vivo model of experimental inflammatory encephalomyelitis (EAE) as
described in Example 6 herein.
30

It will be apparent to the skilled artisan from the foregoing that the present disclosure
also provides a method for identifying or isolating a soluble factor for suppressing T
cell activation, the method comprising:

(1) administering a a soluble factor to a test subject suffering from EAE and

35 assessing progression of EAE in the subject;



WO 2012/ 000065PCT/ AU2011/ 000841 36 adm ni stered by continuous infusion, or
by doses at intervals of, e.g., one day, one week, or 1-7 tines per week. A
pr ef err edwdase/powsocol is one involving the maxi mal dogeTawu20ae041 equency
that avoids significant undesirable side effects. A total weekly dose
depends on the type and activity of the3§onpound bei ng used. Determ nation
of 5 the appropriate dose is nmade by a“Clinician, e.g., using paraneters
or factors known or suspected in the art to affect treatnent or predicted

to affect tg Zat rgg%nﬁ‘%fé%ladﬁ Eh{‘&legﬁlg@ctké‘?@g%sth@‘l%ﬁl ERE%HQ%E@?%% eaf Cer

| ess than t ose an isS I ncreased I ncrenents
until the d%@ferleafr@m BpEiterhicdrthe seluble f%Fé‘PTI@e?@Gt besnadmjisterwdany negati ve

side eff eCt\Sherbl'ﬁH@ﬂﬁo%HtEAGE ﬁgﬂe&&gt %u@@@%h@%rdd%lth@ EorltRPS6bj6dt i8NERELIEL Of

10di abet es. XAIFP/E I% le 1: arﬁg@%ﬁtl on 15MSCs are gener ated de
novo from HREHRIETH rat§e QﬁﬁrVF‘Btéﬂrfi 837,539. Approximately 80-100 n
of marrHw was aspirated into sterile heparin-containing syringes and taken
to the NDACE:eIFEfrco SLARYs Laboratory for MSC generation. The bone marrow
nmononucl ear | ated using ficoll-hypaque and placed into
twoT175 flask with 50 ml per flask of MSC expansion nedi um V\:hl ch includes

al pha Zomdfnfdn%@nMEMrﬁ&Vthe%?&%ﬁﬂ 1ﬁbé}ﬂloﬁ%‘ﬁmeb ls &i'd)‘!ﬁ? @glls”fw%reéﬁd gO%

(v/v) fetal bovine serum ( clone). The cells wer ure or 2-
days in 37cresgpupisteredafn dhe t P% dfhe GFH08IEREY e REcTRiaPlYs sweh é‘ FRRBOSTEN t he
remai nimg aéUﬂQJrﬁeiagﬁdrhﬁcwcgllﬁ@d&%tﬁbﬂ@chﬁle@uhd/Uf edipigit | the 25 cell
confl uence reached 70% or higher 10 days), and then the cells were
trypsinized and replaced in six T175 flasks with MSC expansi on nedi um (50
m of medi ufhgeaernis dsk}ier"AsndeSacipied” imfefatl eohpofitibls :f83AHEBXhatMBEs

i sol d S
runose) rnSEREISRLLOL P e TSI BCHEOAIET G AT, |
harvest ed fhiolegisehlactiyitsh @f rﬁ;@l a@tm@I comphundt E6¢.s €2 0RGBIngtarss Pbma)aceutwa

accor dggice SUlé&e@rl%@l?@Hr @@a@?%l‘fh‘ﬁﬂ% @b{m Jﬂﬁr 1980). th&@ﬁba@ﬂé&%dﬁ@% tee
of the Royal Adel

Bri.ef i's aswtedfromthe
posterior il er@& pids e %seﬁftsooaf{ the ractine ﬁ@@amffﬁ a%tsvﬁﬁ%&ﬁlm 1% dRE SXHPAS
tubes. WO 4612/ HOORESRET d%liz&lﬁﬂg%%étheﬁﬁlgﬁméﬂ@ e RaRAITBGnb ¥ xaepis] t y

di
o cvi oust y BEERriehBor CRme FF RS YOG oE R 6By O i d R Sea S os)
Fol | owi ng ctbatpsazagatd @ncattrations empﬁopaifoBﬁealnmut es at 4C, the buffy |ayer

is remgyed with a transfer pipette and washed three tines in "HHF",

conposed of . . . .
Suitable carriers for this invention include those conventionally used, ¢.g., water,

saline, aqueous dextrose, lactose, Ringer's solution, a buffered solution, hyaluronan and
glycols are preferred liquid carriers, particularly (when isotonic) for solutions. Suitable
pharmaceutical carriers and excipients include starch, cellulose, glucose, lactose,

25 sucrose, gelatin, malt, rice, flour, chalk, silica gel, magnesium stearate, sodium stearate,
glycerol monostearate, sodium chloride, glycerol, propylene glycol, water, ethanol, and
the like.

In another example, a carrier is a media composition, ¢.g., in which a cell is grown or
30 suspended. Preferably, such a media composition does not induce any adverse effects

in a subject to whom it is administered.

Preferred carriers and excipients do not adversely affect the viability of a cell and/or the
ability of a cell to reduce, prevent or delay pancreatic dysfunction.
35



S5Hank' s bal anced salt solution (HBSS; Life Technol ogies, Gaithersburg, M),
containing 5% fetal calf serum (FCS, CSL Limted, Victoria, Australia).
STRO 3 ' wonoiies) cells were subsequently isol ated bycragnetivoosact i vat ed
cell sorting as previously described (Gonthos et al. (2003) Journal of
Cell Science 116: 10 1827-1835; G ont hgﬁ S. and Simmons, P.J. (1995)
Bl ood 85: 929-940). Briefly, approximately 1-3 x 108 BMVNC are incubated in
bl ocki ng buffer, consisting of 10% (v/v) normal rabbit serumin HHF for 20

m nutes on G  c Elp‘l?ee' 1‘8r ?ng@ﬁkﬁﬂpﬁé‘vfd@s% ‘t‘%ﬁe Cg%gpﬁlfﬁﬂmﬁ h yid on of
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UK) in HHF buffer is.a ejﬁﬁand he ceIIs i ncubat.e for Er on ice. Cells

are washed $3iTeT FOIARS Bscusent [résgacts wifhycqlisand teetgrs midmally and msHERY wi t h
1% BSA, 5 5 nivpidOEkasnel heQtls sodlfacrorezh degh as:a@bdwecoanqd)sﬁmauﬂ“mmd%nmcm a

final volu £ e

i crobeads Tt Pt Bl SRR e BT Mo S R 8 ¢ e
cel | susper@regwnwudoumbu@alt@ha@nttiocaetl$uﬁr, e15 byiinistée. The cell suspension is
washed tw ce and resuspended in 0.5 mM of MACS buffer and subsequently

| oaded onto_a mi ni ol um (M5 Columms, M| tenyi Biotec and 25
washed t hr e®l R@ﬁescqmismd@raﬂﬂgew@lsuweef oty ajset bY dvernorEcd or |anbreded di d

?:8|t t bi ngl cf; Wuﬁ?ﬁ&f@olgﬁm&{ @fepgapieﬁdc@ﬂpah%lemmnb gh d2@Q8e Mtd proﬁuet@ itganrdype
ure i un ces n nu r

Tht or nat & or BB SR e i85S 67 R 5% BTkt ubpors A creietER B et ner 1
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are isol at etqogyamp(%ﬁ sf?@%?%@%?%ﬁﬂe%fgﬁﬁlsfﬁ%a of cells fromeach fraction

can be staine purity assessed by flow
cytonetry. Exanple 3: Cells selected by STRO-3 nAb are STRO1''t cells WO

2012/ 099065RCI{-AHZ QT 14008 A kcAR1E Yoy b aﬂsecsléﬁgésfgcg Gh) thie Sptﬁct‘ijdef berent

i sotype to that, of ST ility of nt i
cl onggenr c lepentenyReef %%%é%%q%ym@&é%g to%FFyff@AéSmé?f’alt‘%/é’féiogﬂ%fgede%ﬁdqbﬂ%
clz ;) e¥ Er e; Si waffelds. hNaﬁFxl}blodbgkddabneS@hﬂblad mtsudrtg cdltageﬁmomcmednu earﬁlﬁhgur 3

: e dot Yents co t node
dhia s Trstyai SR SRR SERER orp et Rl P Rp o B fyi 4o
| evel s of <. ¥ppoeaextédsinar eslt egrowtholhdi sedd fimictibn.t Rech scaffgdds meetyc hlsd bﬁ)nt r ol
ant i bosli es, a tions.
The r eg(?J It Sre%rﬁﬁ%‘tgés @tagl%%c}f%@ldg'%w(dcgl\@o é‘f& 19‘1&&@?%&1&%% %? %Eg%éé%d] Bs}p
co- expr esseﬁacﬁwf(aup’pé’ﬁd rSMglj&t23qir8dr9§ Pl d. BigeecherlaPivieng BTHRO 1P%el | s
fai ljed EO reashtiWed B, tﬁ?@stsk%%rﬁﬁ% ; @8'7'53 g ¥@9lazj&dsyﬁﬁhe‘$}@§98§|1:efr§z gﬁ@gﬁhd 1; our
quadr ants were ue assaye ci dence o abl e
Tabl e 1: Erﬁql}far‘i‘ilt‘ég‘f&gfpﬂﬁ?fé}?e%ﬁea q?%'\?r? by dual - col our FACS anal ysi s
based on the co- expressr on of the cell surface mar kers STRO-1 and TNAP

(refer 240 f gana er exarn h"g‘csllésor ¢ %% a %}ml‘gte\f\%{% %(/:\#? %tg@dg%g a.?h equar d

cIonogenrc con I ONS supp enen

represents ﬁmglhednlﬁmmpenuof day 14 col ony-forming cells (CFUF) per 105
cells plated SE (n=3 different bone marrow aspirates). These data suggest
that human MPC are exclusively restricted to . the TNAP positive fraction of
BM whi ch co l@exfﬁl]élgag CORWOSI . gseglﬁtfp@gw mﬁeﬁhgqvpntlon may be administered alone

or as admixtures with other cells. Cells that may be administered in conjunction with
30 the compositions of the present invention include, but are not limited to, other
multipotent or pluripotent cells or stem cells, or bone marrow cells. The cells of
different types may be admixed with a composition of the invention immediately or
shortly prior to administration, or they may be co-cultured together for a period of time
prior to administration.
35
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5 administered is dependent upon a variety of factors, including the age, weight, and sex

of the patient, and the extent and severity of the pancreatic dysfunction.

In some embodiments, cells are contained within a chamber that does not permit the
cells to exit into a subject’s circulation, however that permits factors secreted by the
10 cells to enter the circulation. In this manner soluble factors may be administered to a
subject by permitting the cells to secrete the factors into the subject’s circulation. Such
a chamber may equally be implanted at a site in a subject to increase local levels of the

soluble factors, ¢.g., implanted in or near a transplanted organ.

15 In some embodiments of the invention, it may not be necessary or desirable to
immunosuppress a patient prior to initiation of therapy with cellular compositions.
Accordingly, transplantation with allogeneic, or even xenogeneic, Stro-1™ cells or

progeny thereof may be tolerated in some instances.

20 However, in other instances it may be desirable or appropriate to pharmacologically
immunosuppress a patient prior to initiating cell therapy. This may be accomplished
through the use of systemic or local immunosuppressive agents, or it may be
accomplished by delivering the cells in an encapsulated device. The cells may be
encapsulated in a capsule that is permeable to nutrients and oxygen required by the cell

25 and therapeutic factors the cell is yet impermeable to immune humoral factors and
cells. Preferably the encapsulant is hypoallergenic, is easily and stably situated in a
target tissue, and provides added protection to the implanted structure. These and other
means for reducing or eliminating an immune response to the transplanted cells are
known in the art. As an alternative, the cells may be genetically modified to reduce

30 their immunogenicity.

Compositions of soluble factors

In one embodiment of the present invention, STRO-1" cell-derived and/or progeny cell-

35 derived supernatant or soluble factors are administered in the form of a composition,
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Target CGene Sense/ Antisense (5 -3") Primer Sequences Produc t Size GAPDH
CACTGACACGTTGGCAGTGE CATGGAGAAGGCTGEEECTC 417 SDF- 1 GAGACCCGCGCTCGTCceacd
GCTGGACT GEOACRANANREEG 364 | L- 10 AGGAAGATGCTGGTTCCCTCTC PCT/AU2011/000841
CAGTTCAGTGATCGTACAGGTGC 151 FLT-1 TCACTATGGAAGATCTGATTTCTTACAGT/
GGTATAAATACACATGTGCTTCTAG 380 WO 20121380065PCT/ AU2011/ 000841 41 Target
Gene Sense/ Antisense (5'-3") Primer Sedquences Produc t Size TNF-a

Other exemplary carriers or excipients are described, for example, in Hardman, et al.
(2001) Goodman and Gilman's The Pharmacological Basis of Therapeutics, McGraw-
Hill, New York, N. Y.; Gennaro (2000) Remington: The Science and Practice of
Pharmacy, Lippincott, Williams, and Wilkins, New York, N. Y.; Avis, et al. (eds.)
5 (1993) Pharmaceutical Dosage Forms: Parenteral Medications, Marcel Dekker, NY;
Lieberman, et al. (eds.) (1990) Pharmaceutical Dosage Forms: Tablets, Marcel Dekker,
NY; Lieberman, et al. (eds.) (1990) Pharmaceutical Dosage Forms: Disperse Systems,
Marcel Dekker, NY; Weiner and Kotkoskie (2000) Excipient Toxicity and Safety,
Marcel Dekker, Inc., New York, N. Y.
10
Therapeutic compositions typically should be sterile and stable under the conditions of
manufacture and storage. The composition can be formulated as a solution,
microemulsion, liposome, or other ordered structure. The carrier can be a solvent or
dispersion medium containing, for example, water, ethanol, polyol (for example,
15 glycerol, propylene glycol, and liquid polyethylene glycol, and the like), and suitable
mixtures thereof. The proper fluidity can be maintained, for example, by the use of a
coating such as lecithin, by the maintenance of the required particle size in the case of
dispersion and by the use of surfactants. In many cases, it will be preferable to include
isotonic agents, for example, sugars, polyalcohols such as mannitol, sorbitol, or sodium
20 chloride in the composition. Prolonged absorption of the injectable compositions can
be brought about by including in the composition an agent which delays absorption, for
example, monostearate salts and gelatin. Moreover, the soluble factors may be
administered in a time release formulation, for example in a composition which
includes a slow release polymer. The active compounds can be prepared with carriers
25 that will protect the compound against rapid release, such as a controlled release
formulation, including implants and microencapsulated delivery systems.
Biodegradable, biocompatible polymers can be used, such as ethylene vinyl acetate,
polyanhydrides, polyglycolic acid, collagen, polyorthoesters, polylactic acid and
polylactic, polyglycolic copolymers (PLG). Many methods for the preparation of such

30 formulations are patented or generally known to those skilled in the art.

The supernatant or soluble factors may be administered in combination with an

appropriate matrix, for instance, to provide slow release of the soluble factors.



TCAGATCATCTTCTCGAACC/ CAGATAGATGGGCTCATACC 361 KDR TATAGATGGTGTAACCCGEA/
TTTGTCACTGAGACAGCTTGG 450 RANKL AACAGGCCTTTCAAGGACCTHE

TAAGGAGCHD PERABAGETCG 538 Lepti n ATGCATTGGGAACCCTGIGC/ PCT/AU2011/000841
GCACCCAGGCCTGAGGTCCA 492 CBFA-1 GTGGACGAGGCAAGAGITTCA/
TGGCAGGTAGGTGTGGTAGIG 632 PPARy2 AACT CTTGGGAGATTCTCC/
AATAATAAGGTGGAGATGCAGCCTCC 341 OCN ATGAGAGCCCTCACACTCCTd
CGTAGAAGCGCCGATAGEC 289

Modes of administration

The STRO-1"cell-derived supernatant or soluble factors, STRO-1" cells or progeny
thereof may be surgically implanted, injected, delivered (e.g., by way of a catheter or
5 syringe), or otherwise administered directly or indirectly to the site in need of repair or

augmentation, €.g., an organ or into the blood system of a subject.

Preferably, the STRO-1" cell-derived supernatant or soluble factors, STRO-1" cells or
progeny thereof is delivered to the blood stream of a subject. For example, the Stro-1™
10 cell-derived supernatant or soluble factors, STRO-1" cells or progeny thereof are
delivered parenterally. Exemplary routes of parenteral administration include, but are
not limited to, intravenous, intramuscular, subcutancous, intra-arterial, intraperitoneal,
intraventricular, intracerebroventricular, intrathecal. Preferably, the STRO-1" cell-
derived supernatant or soluble factors, STRO-1" cells or progeny thereof are delivered
15 intra-arterially, into an aorta, into an atrium or ventricle of the heart or into a blood
vessel connected to a pancreas, e.g., an abdominal aorta, a superior mesenteric artery, a

pancreaticoduodenal artery or a splenic artery.

In the case of cell delivery to an atrium or ventricle of the heart, it is preferred that cells
20 are administered to the left atrium or ventricle to avoid complications that may arise

from rapid delivery of cells to the lungs.

Preferably, the STRO-1" cell-derived supernatant or soluble factors, STRO-1" cells or
progeny thereof are injected into the site of delivery, e.g., using a syringe or through a

25 catheter or a central line.

Selecting an administration regimen for a therapeutic formulation depends on several
factors, including the serum or tissue turnover rate of the entity, the level of symptoms,
and the immunogenicity of the entity. Preferably, an administration regimen maximizes
30 the amount of therapeutic compound delivered to the patient consistent with an
acceptable level of side effects. Accordingly, the amount of formulation delivered

depends in part on the particular entity and the severity of the condition being treated.

In one embodiment, STRO-1" cell-derived supernatant or soluble factors, STRO-1"
35 cells or progeny thereof are delivered as a single bolus dose. Alternatively, STRO-1"

cell-derived supernatant or soluble factors, STRO-1" cells or progeny thereof are



MyoD AAGCGCCATCTCTTGAGGTA/ GCGAGAAACGTGAACCTAGC 270 SMVHC
CTGGGCAACGTAGTAAAACC/ TATAGCTCATTGCAGCCTCG 150 GFAP CTGITGCCAGAGATGGAGGTT/
TCATCCCTGRAGABIWGT T 370 Nesti n GGCAGCGT TGGAACAGAGGT TGGRET/AU2011/000841
CTCTAAACTGGAGTGGTCAGGECCT 460 50X9 CTCTGCCTGITTGGACTTTGT/
CCTTTGCTTGCCTTTTACCTC 598 Col | agen type é AGCCAGGGT TGCCAGGACCA/
TTTTCCCACTCCAGGAGEEC 387 Aggrecan CACTGFTACCGCCACTTCOC
ACCAGCGGAAGTICCCCTTCG

administered by continuous infusion, or by doses at intervals of, e¢.g., one day, one

week, or 1-7 times per week. A preferred dose protocol is one involving the maximal
dose or dose frequency that avoids significant undesirable side effects. A total weekly
dose depends on the type and activity of the compound being used. Determination of
5 the appropriate dose is made by a clinician, e.g., using parameters or factors known or
suspected in the art to affect treatment or predicted to affect treatment. Generally, the
dose begins with an amount somewhat less than the optimum dose and is increased by
small increments thereafter until the desired or optimum effect is achieved relative to
any negative side effects. Important diagnostic measures include those of symptoms of
10 diabetes.

EXAMPLES
Example 1: MSC preparation

15 MSCs are generated de novo from bone marrow as described in US 5,837,539.
Approximately 80-100 ml of marrow was aspirated into sterile heparin-containing
syringes and taken to the MDACC Cell Therapy Laboratory for MSC generation. The
bone marrow mononuclear cells were isolated using ficoll-hypaque and placed into
twoT175 flask with 50 ml per flask of MSC expansion medium which includes alpha

20 modified MEM (e«MEM) containing gentamycin, glutamine (2 mM) and 20% (v/v)
fetal bovine serum (FBS) (Hyclone).

The cells were cultured for 2-3 days in 37°C, 5%CO, at which time the non-adherent
cells were removed; the remaining adherent cells were continually cultured until the
25 cell confluence reached 70% or higher (7-10 days), and then the cells were trypsinized
and replaced in six T175 flasks with MSC expansion medium (50 ml of medium per
flask). As described in Table 5 of US 5,837,539, MSCs isolated and expanded in this

manner are STRO-1 negative.

30 Example 2: Immunoselection of MPCs by selection of STRO-3+ cells

Bone marrow (BM) is harvested from healthy normal adult volunteers (20-35 years
old), in accordance with procedures approved by the Institutional Ethics Committee of
the Royal Adelaide Hospital. Briefly, 40 ml of BM is aspirated from the posterior iliac

35 crest into lithium-heparin anticoagulant-containing tubes.
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GFAP(Q i al Rgivrbaly pripdicd dyf @€l brdllicht QephrfRAGIsHARY P4 GhRorted. 2- 5
Pharma, Oslo, Norway) as previously described (Zannettino, A.C. et al. (1998) Blood
92: 2613-2628). Following centrifugation at 400 x g for 30 minutes at 4°C, the bufty
layer is removed with a transfer pipette and washed three times in “HHF”, composed of
5 Hank’s balanced salt solution (HBSS; Life Technologies, Gaithersburg, MD),
containing 5% fetal calf serum (FCS, CSL Limited, Victoria, Australia).

STRO-3" (or TNAP") cells were subsequently isolated by magnetic activated cell
sorting as previously described (Gronthos et al. (2003) Journal of Cell Science 116:
10 1827-1835; Gronthos, S. and Simmons, P.J. (1995) Blood 85: 929-940). Briefly,
approximately 1-3 x 10> BMMNC are incubated in blocking buffer, consisting of 10%
(v/v) normal rabbit serum in HHF for 20 minutes on ice. The cells are incubated with
200ul of a 10pg/ml solution of STRO-3 mAb in blocking buffer for 1 hour on ice. The
cells are subsequently washed twice in HHF by centrifugation at 400 x g. A 1/50
15 dilution of goat anti-mouse y-biotin (Southern Biotechnology Associates, Birmingham,
UK) in HHF buffer is added and the cells incubated for 1 hour on ice. Cells are washed
twice in MACS buffer (Ca>’ - and Mn*' -free PBS supplemented with 1% BSA, 5 mM
EDTA and 0.01% sodium azide) as above and resuspended in a final volume of 0.9 ml
MACS buffer.
20
One hundred pl streptavidin microbeads (Miltenyi Biotec; Bergisch Gladbach,
Germany) are added to the cell suspension and incubated on ice for 15 minutes. The
cell suspension is washed twice and resuspended in 0.5 ml of MACS buffer and
subsequently loaded onto a mini MACS column (MS Columns, Miltenyi Biotec), and
25 washed three times with 0.5 ml MACS buffer to retrieve the cells which did not bind
the STRO-3 mAb (deposited on 19 December 2005 with American Type Culture
Collection (ATCC) under accession number PTA-7282 - see International Publication
No.WO 2006/108229). After addition of a further 1 ml MACS buffer, the column is
removed from the magnet and the TNAP" cells are isolated by positive pressure. An
30 aliquot of cells from each fraction can be stained with streptavidin-FITC and the purity

assessed by flow cytometry.

Example 3: Cells selected by STRO-3 mAb are STRO-18" cells

35 Experiments were designed to confirm the potential of using STRO-3 mAD as a single

reagent for isolating cells STRO-1¢" cells.
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Given that STRO-3 (IgG1) is a different isotype to that of STRO-1 (IgM), the ability of
STRO-3 to identify clonogenic CFU-F was assessed by two-colour FACS analysis
based on its co-expression with STRO-1" cells isolated using the MACS procedure
(Figure 1). The dot plot histogram represents 5 x 10* events collected as listmode data.
The vertical and horizontal lines were set to the reactivity levels of <1.0% mean
fluorescence obtained with the isotype-matched control antibodies, 1B5 (IgG) and
1A6.12 (IgM) treated under the same conditions. The results demonstrate that a minor
population of STRO-1bright cells co-expressed TNAP (upper right quadrant) while the
remaining STRO-1" cells failed to react with the STRO-3 mAb. Cells isolated by
FACS from all four quadrants were subsequently assayed for the incidence of CFU-F
(Table 1).

Table 1: Enrichment of human bone marrow cells by dual-colour FACS analysis based
on the co-expression of the cell surface markers STRO-1 and TNAP (refer to Figure 1).
FACS sorted cells were cultured under standard clonogenic conditions in alpha MEM
supplemented with 20% FCS. The data represents the mean number of day 14 colony-
forming cells (CFU-F) per 10° cells plated + SE (n=3 different bone marrow aspirates).
These data suggest that human MPC are exclusively restricted to the TNAP positive
fraction of BM which co-express the STRO-1 antigen brightly.

Bone Marrow Fraction Frequency of CFU-F/10° Cells | Enrichment (Fold Increase)
Unfractionated BMMNC | 11.0+ 2.2 1.0
TNAP+/STRO-1bright 4,511 £ 185 410
TNAP+/STRO-1dull 0.0 0.0

Example 4: Relative gene and surface protein expression of Stro-19" and Stro-1™8h

cells

In the first series of experiments, semi-quantitative RT-PCR analysis was employed to
examine the gene expression profile of various lincage-associated genes expressed by
STRO-1"" or STRO-1"¢" populations, isolated by fluorescence activated cell sorting
(Figure 2A). In the second series of experiments, flow cytometry and mean channel
fluorescence analysis was employed to examine the surface protein xpression profile of
various lincage-associated proteins expressed by STRO-1"" or STRO-1e™

populations, isolated by fluorescence activated cell sorting.




GATA-4 1.1 2.9 Endothelial cells Ang-1 (Angiopoietin-1) 1.5 0.8
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Total cellular RNA was prepared from either 2 x 10° STRO-1""#" or STRO-1" sorted
primary cells, chondrocyte pellets and other induced cultures and lysed using RNAzolB
extraction method (Biotecx Lab. Inc., Houston, TX), according to the manufacturer’s
recommendations. RNA isolated from each subpopulation was then used as a template

5 for cDNA synthesis, prepared using a First-strand ¢cDNA synthesis kit (Pharmacia
Biotech, Uppsala, Sweden). The expression of various transcripts was assessed by

PCR amplification, using a standard protocol as described previously (Gronthos et al.,

J. Bone and Min. Res. 14:48-57, 1999). Primer sets used in this study are shown in

Table 2. Following amplification, each reaction mixture was analysed by 1.5% agarose

10 gel electrophoresis, and visualised by ethidium bromide staining. RNA integrity was

assessed by the expression of GAPDH.

Relative gene expression for each cell marker was assessed with reference to the
expression of the house-keeping gene, GAPDH, using ImageQant software (Figure 2B,

15 (). In addition, dual-colour flow cytometric analysis was used to examine the protein
expression profile of ex vivo expanded MPC based on their expression of a wider range
of cell lincage-associated markers in combination with the STRO-1 antibody. A
summary of the general phenotype based on the gene and protein expression of STRO-
19" and STRO-1""8" cultured cells is presented in Table 3. The data indicate that ex

20 vivo expanded STRO-1""#" MPC exhibit differentially higher expression of markers
associated with perivascular cells, including angiopoietin-1, VCAM-1, SDF-1, IL-1g,
TNFa, and RANKL. Comparisons between the protein and gene expression profiles of
STRO-1"" and STRO-1™ cultured cells are summarised in Tables 3 and 4.

25 Subtractive hybridization studies were also performed in order to identify genes
uniquely expressed by STRO-1"8" cells. Briefly, STRO-1"" and STRO-1""&" were
isolated as described above (see Figure 3A). Total RNA was prepared from STRO-1%"
and STRO-1""" cells pooled from 5 different marrow samples using the RNA STAT-
60 system (TEL-TEST). First-strand synthesize was performed using the SMART

30 cDNA synthesis kit (Clontech Laboratories). The resultant mRNA/single-stranded
cDNA hybrid was amplified by long-distance PCR (Advantage 2 PCR kit; Clontech)
using specific primer sites at the 3' and 5' prime ends formed during the initial RT
process according to the manufacturer's specifications. Following Rsal digestion of the
STRO-1bright ¢cDNA, 2 aliquots were used to ligate different specific adaptor

35 oligonucleotides using the Clontech PCR-Select cDNA Subtraction Kit. Two rounds of
subtractive hybridization were performed using STRO-1"¢" (tester) and STRO-1%"
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20.5 subpopulations. DNA sequencing of all the differentially expressed clones revealed
that only 1 clone was representative of a known stromal cell mitogen; namely, platelet-
derived growth factor (PDGF) (Gronthos and Simmons, Blood. 85: 929-940, 1995).
15 Interestingly, 6 of the 44 clones were found to contain DNA inserts corresponding to
the chemokine, stromal-derived factor-1 (SDF-1). The high abundance of SDF-1
transcripts in human STRO-1""#" cells was confirmed by semiquantitative RT-PCR of
total RNAprepared from freshly sorted STRO-1""¢" STRO-1"", and STRO-1™&""*

bone marrow subpopulations (Figure 3D and Table 3).

20
Table 2. RT-PCR primers and conditions for the specific amplification of human
mRNA
Produc

Target Sense/ Antisense (5°-3’) Primer Sequences t Size

Gene

GAPDH CACTGACACGTTGGCAGTGG/ 417
CATGGAGAAGGCTGGGGCTC

SDF-1 GAGACCCGCGCTCGTCCGCC/ 364
GCTGGACTCCTACTGTAAGGG

IL-1B AGGAAGATGCTGGTTCCCTCTC/ 151
CAGTTCAGTGATCGTACAGGTGC

FLT-1 TCACTATGGAAGATCTGATTTCTTACAGT/ 380
GGTATAAATACACATGTGCTTCTAG




Bone ALK PHOS (Al kal i ne Phophatase) 5.7 44.5 | nmunoregul atory

RANKL( Recept or Acti vat orof Nucl ear Factor K B) 658.5 31.0 Epithelial Cells
Cyt oKer atwo 2002#b806%. 2 23.3 Cytokeratin 14 1.8 8.8 SnootrhTMIRe11¢00884EVA
(Al pha Srmooth Muscle Actin ) 318.0 286.0 Chondrocytes

41

Produc

Target Sense/ Antisense (5°-3’) Primer Sequences t Size

Gene

TNF-o TCAGATCATCTTCTCGAACC/ 361
CAGATAGATGGGCTCATACC

KDR TATAGATGGTGTAACCCGGA/ 450
TTTGTCACTGAGACAGCTTGG

RANKL AACAGGCCTTTCAAGGAGCTG/ 538
TAAGGAGGGGTTGGAGACCTCG

Leptin ATGCATTGGGAACCCTGTGC/ 492
GCACCCAGGGCTGAGGTCCA

CBFA-1 GTGGACGAGGCAAGAGTTTCA/ 632
TGGCAGGTAGGTGTGGTAGTG

PPARY2 AACTGCGGGGAAACTTGGGAGATTCTCC/ 341
AATAATAAGGTGGAGATGCAGGCTCC

OCN ATGAGAGCCCTCACACTCCTC/ 289
CGTAGAAGCGCCGATAGGC

MyoD AAGCGCCATCTCTTGAGGTA/ 270
GCGAGAAACGTGAACCTAGC

SMMHC CTGGGCAACGTAGTAAAACC/ 150
TATAGCTCATTGCAGCCTCG

GFAP CTGTTGCCAGAGATGGAGGTT/ 370
TCATCGCTCAGGAGGTCCTT

Nestin GGCAGCGTTGGAACAGAGGTTGGA/ 460
CTCTAAACTGGAGTGGTCAGGGCT

SOX9 CTCTGCCTGTTTGGACTTTGT/ 598
CCTTTGCTTGCCTTTTACCTC

Collagen AGCCAGGGTTGCCAGGACCA/ 387

type X TTTTCCCACTCCAGGAGGGC

Aggrecan | CACTGTTACCGCCACTTCCC/ 184
ACCAGCGGAAGTCCCCTTCG




Bygl ycan 84.4 65.9 Basal Fibroblast Tenascin C 22.2 6.9 Cardi onyocyte
Troponin C 2.5 15.0 WD 2012/ 000065PCT/ AU2011/ 000841 44 These results show
t hat SDF-wel2piezoersd RANKL are hi ghly expressed by STRO lPomghizoniglobssr Thi s
is inmportant because both of these proteins are known to be involved in
up-regul ation of CD4+ CD25+ regulatory T.cells which confer protection

agai nst i mmune di sorders such as GvVHD (ﬂ%ser et al., Nature Medicine
12:1372- 1379, 2006; Hess, 5Biol. Blood Marrow Transplant, 12 (1 Suppl
2):13-21, 2 Qtﬁé.ﬁn@uh{?ﬁaqu%f &he %lela’tivg'GgfépE&sglo 'f%eS"gﬁéll"BG%Hz@ﬁ%O-lZﬂOB)'
Exanple 5. In vitro 1 muhosuppressive activity 10To assess )

i mrunosuppriepsiajiengcty Ustt§f gemes whidhr displrpaineeesusiioand difftientiab ckpressupc( B) ) |
we used CD3LRS she ytROLIGA g% ssTRREAPYUtopiiasshs Sis WBEtEEREP e del@s@
popul ati on of cultur (;el%xpanded, or{&]]rrarrow der[%veq STRO- 1 negat.i ve .chel S

i sol at ed astr%q%crasé%fre PIY RESCPHTY - WalbrarepErs iR HlathicosiicnanBntien 84 cel | s
(PBMC) sver erefdrenve lt@thechovkd-kecpy b2 8GAaPBHed beads in the presence of 4
escal ati ng concentrations 150f MSC and MPC preparations. The proliferation
of T cells was neasured by 3H Tdr incorporation.

Gene Expression relative to
GAPDH
Tissue Marker STRO-1*" STRO-1"""
Neurons GFAP  (Glial  Fibrillary  Acidic|0.1 0.7
Protein)
Bone OCN (Osteocalcin) 1.1 2.5
OSX (Osterix) 0.4 1.3
CBFA-1 (Core Factor Binding|0.3 0.6
Protein-1)
Immunoregulatory (RANKL  (Receptor  Activator  of|1.6 0.3
Nuclear Factor k B)
SDF-1-alpha (Stromal Derived factor-|3.2 0.1
1-alpha)
Fat Leptin 3.1 4.2
Cardiomyocytes GATA-4 1.1 2.9
Endothelial cells Ang-1 (Angiopoietin-1) 1.5 0.8
Chondrocytes Sox 9 0.3 1.1
COL X (Collagen X) 3.5 2.8
Pro-inflammatory |(TNF-alpha (Tumour necrosis alpha) (1.7 0.9
Cytokines




MSC (A) and Stro-Ibright MPCs (B) were tested for their ability to suppress
the response of human peri pheral bl ood nononuclear cells (PBMC) to CD3/CD28
20 sti mulwoizorz/ooM8E€ and MPC or conmmerci al | y- purchased ceatrraai20twooess1 MSC
(Lonza) were added at different ratios to the cultures of PBMC. After 3
days, 3H Tdr was added for 18 hours and the cultures then harvested. PBMC
proliferation in response to CD3/ CD28 \/vé1 inhibited in a dose dependent 25
fashion by all preparations. However, preparation B was clearly superior to
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10- 15 m nut®B¥bpdicensure there is no active bl eeding. Treatment with MPCs

Table 4. Summary of the Relative Protein Expression in STRO-1%"¢" and STRO-1"!
20 populations. A list of proteins which displayed differential expression between the
STRO-1%" and STRO-1"" populations as determined by flow cytometry are

presented. Values represent the relative mean fluorescence intensity of staining.

Mean Fluorescence Intensity
Tissue Marker STRO-1%"#"  |STRO-1"""
Neurons Neurofilament 1.7 20.5
Bone ALK PHOS (Alkaline Phophatase) 5.7 44.5
Immunoregulatory (RANKL  (Receptor  Activator  of|658.5 31.0
Nuclear Factor k B)
Epithelial Cells CytoKeratin 10+13 1.2 23.3
Cytokeratin 14 1.8 8.8
Smooth Muscle 0-SMA (Alpha Smooth Muscle Actin ) |318.0 286.0
Chondrocytes Byglycan 84.4 65.9
Basal Fibroblast Tenascin C 22.2 6.9
Cardiomyocyte Troponin C 2.5 15.0




20MPCs were isolated essentially as described in Exanple 2. On days 8, 10
and 12 after disease induction, 2x105 or 4x105 MPCs were adm nistered as a
single i nwoasermooss(i.v.) injection in a volune of 200gPCPRY208@008kabl e 5) .
Controls received i.v. injections of equal volunes of PBS only. Mce were
nonitored daily and clinical signs scor g according to the scal e descri bed
bel ow. Experinents were continued for 25 approximately 36 days to nonitor
the course of disease. At term nation of the experinent, brain, spinal cord
and optic NPIXe uBhe S ARELOH. Alhaldi SANRLIRE HRh e GRluLd BRSTRED et
2012/ 000065PCT] AU Qli®£%§4§ 46 Tabl'e 5. Summar %}W?ﬁ’eaﬁ meg}f Re | men
Treat ment Nesllof TRl ip impertanbessusqlath ohfhsee proteimorraiknpen it pedreliséinog nouse
Funbgr of megga@&soﬁ CM4+-CD25k2rehard ¥sR11IVRGidh dnfd prdiO&iMPLgafisi RNVEEE Kg 5
ow dose Npcgsor'der's such as GVHD (Loser et al., Nature Medicine 12:1372-1379, 2006; Hess,
5 Biol. Blood Marrow Transplant, 12 (1 Suppl 2):13-21, 2006; and Meiron et al., J. Exp.
Medicine 205:2643-2655, 2008).

Example 5. [n vitro immunosuppressive activity

10 To assess immunosuppressive activity of culture-expanded STRO-1""8" cells
(MPC(B)), we used CD3/CD28 stimulation as a read-out. Results were compared to a
population of culture-expanded, bone marrow-derived STRO-1 negative cells isolated
as in Example 1 (MSC(A)). Human peripheral blood mononuclear cells (PBMC) were
stimulated with CD3/CD28 coated beads in the presence of 4 escalating concentrations

15 of MSC and MPC preparations. The proliferation of T cells was measured by 3H-Tdr

incorporation.

MSC (A) and Stro-1™&" MPCs (B) were tested for their ability to suppress the
response of human peripheral blood mononuclear cells (PBMC) to CD3/CD28
20 stimulation. MSC and MPC or commercially-purchased control human MSC (Lonza)
were added at different ratios to the cultures of PBMC. After 3 days, 3H-Tdr was added

for 18 hours and the cultures then harvested.

PBMC proliferation in response to CD3/CD28 was inhibited in a dose dependent
25 fashion by all preparations. However, preparation B was clearly superior to the effect
produced by preparation A as well as control hMSC (Figure 4). At a 1:100
MSC:PBMC ratio, MPC B still inhibited 70% of control T cell proliferation, whilst
control commercially-purchased MSC (Lonza) and MSC A produced a 50% and 60%
inhibition, respectively (Figure 5).
30
Example 6: In vivo effect of MPCs on T cell Proliferation

For the following experiments the myelin oligodendrocyte glycoprotein (MOG)-
induced experimental inflammatory encephalomyelitis (EAE) in C57B1/6J mice was
35 used. C57Bl/6J mice display similar phenotypic symptoms (progressive paralysis) to

that of MS patients as well as showing extensive inflammation, demyelination and



2x105 MPC 3x106MPC/Kg 5 MPC-treated mi ce and controls were culled on day
36 after disease induction (MMG35- 55 inmmunization). Splenocytes were

cul tured wo 20iamaoedi t h nedi a al one or re-stimulated 5 RCTAUMGABHED and
then T-cell proliferative responses were neasured through [3F1]- thym dine
i ncorporation. The specific proliferatr S responses to MOG were conpared to
t he mat ched spl enocytes cultured in nedi'a-al one (unstinul ated). Spl enocytes
cultured in PMA/ I onomycin served to determ ne the non-specific

(antigen-i nﬂ(%ﬂ?l”fé)@ﬁ&%‘ﬂ%e H{U{h%téﬁg he 1Iﬁﬁlluh Pﬁ n‘:pmoecéﬁirb %0 tHlindatfon of
presented in Figure enpnstrate t ne responses to secondary
invitro a AEe%iS%SS@ﬁau qféh@@abﬁmtww M%W%pkaé@tlp%u@érrbar fodlewst o T
cells cultured fromcontrol animals. 15These data show that human MPCs
reduce or preve t T cell ne response to a specific antigen (e.g.,

anti genic s4?ﬁﬁ ucgar ﬂEE? even 24 days after the last admnistration
of MPCs5 The data |nd|cate that STRO- 1 enriched MPC induce tol erance to
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25Pr ol i f er &tdnofinifs 36y ﬁg%@ﬁﬂrgpm&dbx AEXLR L RAG! HONS, \DNAAUTHERmichld S are

collected fromth ens heal t m ce, 2D2 transgenic mce or

MOG- i muni 2P iRicsE tsrl%ut@wow Y Hltwﬁ@sﬂ%r a%rﬁffcﬁlaélka(r%ﬁé) 2 gyymousc) using a 25
2012/ 0@@065@@7& ROB0ddRONAE Aércease ﬁfrﬂrﬂrhﬂlyeda&lﬂﬁesmﬂgbﬁﬁtch%t@( BPli&ela

FBS, 2t Lo gL PEFRE HEeBR i B Mot oo Sy T
frpn1Invrtrmggpaz91hhkabdrGMm@gpumaﬁew@SmgphirmnﬂeSGAAMtI@fmbs@amkmthano
(Sigma). Fol e%%rp% e e%ﬁlgk 8@61&&%(@8111 tﬁ? {/ssngre washed 5 twice and then

seeded in O ommcro €S (Nunc) intriplicate at a
concentration of 2. 5 x 105 cells per well in the presence of either 20m ml

MIG35_55 ( QUi p&ReMdnitoRAORGTE- 51 ARRIMLGHN1@NY naARES FlleRIRY BBle Wb iastial €
acetate (PMA) (both from Signma), or into wells pre-coated with 10i ug/ nl

anti-CD3 andf¢ f1g/ ML anti CD8 (both fromBD). Cells are then incubated at
37C with 592 for 72 hours and 10 1 iuC/well [3H thym dine is added

during the b’ } ? ?z%ﬁ of culture. Cells are harvested onto filter mats
and i ncor pot SE4H WP S¥¢T ve nucl eic acids counted on a Top Count Harvest er

(Packard Bi osci ences). For experinents involving inhibition of T-cel

prol i fegat 'M:@CQXVJ}’? fsolaf dé%i“é‘s?él&aﬂ&'a?ﬂéﬁg %%@%ia%ﬂ% ?.9 rf 9{?023 %taﬁd @2 QRe x 104

cells per are see 0,

disease induction, 2x10 or 4x10° MPCs were administere a smgle 1ntraven0us

(i.v.) injection 1in a volume of 200ul PBS (see Table 5). Controls received i.v.

injections of equal volumes of PBS only. Mice were monitored daily and clinical signs

scored according to the scale described below. Experiments were continued for

25 approximately 36 days to monitor the course of disease. At termination of the
experiment, brain, spinal cord and optic nerve were dissected and fixed in formalin

solution.



15 In m xed | ynphocyte reactions (MR), 2 x 105 spl enocytes from C57BL/ 6

m ce (responders) are incubated wth equal nunbers of irradiated (200y)

Bal b/ ¢ stwoubetwo®sor irradi ated MPC and cul tured for aPperAtadiigbosEidays,
with the addition of liuC/well [3H thymdine during the last 24 hours of
culture. 20 In McRs involving T-cell i ”IZli bition, 2 x 104 irradiated MPC are
seeded into the wells prior to the addi tpon of spl enocytes. Cytokine
production 25 Supernatants used for analysis of cytokine production are

obt ai ned frf’%l&‘éos{?ﬁ&a oWeEﬁHe%ﬁR@éml%nS x 106 spI enocytes from 2D2

t ransgeni cgnrce strnurgted wrt i 20nfnt VOG5 55 atpnme—or—th presence of
2 x 104 MAOeament spl endeyt eells aeri mousé | TotdlD) . QYEREE | Nabhevef mainal ysi s of

cyt oki nes jus perforned Féiil{]gcﬁgn mouse Thtddh2pelhdy, B0 cytometrig bead array
(CBA) kit (BD) essentiplly according o the manufacturer's instjructions and
anal yzed on—a BD FACSCanto |1 flow cyrBi¥€er The foll owng cytioki nes are
nmeasured: |iggsasd eukin (1L)-2, IL-4, I|-6, IL-10, ILpl7A, interfleron-y
(IFN-y) and tunor necrpsis.factor-a ( NF-

&
2012/ 000065BET/ ReR MG pHOSANPYS wi t h ‘VQ’CH%gatu Ve MSCs. Thig was evident
inthe in vﬂ\tro assay and, nost inport antly in the in vivo assgy. Exanple

8. Effects P ated ly roI| eration PBNC were
stinul at ed W Gy wﬁhyt%ngnﬁaﬁl%l nin (P:&Hg%tcﬁifp %i gna Chemni dal Conpany,
St. Louis,[IdM.) to illfcit |lynphocyte prollferatlon. STRO- 1 brijght cells at
arrange of concentrations (see Table 6) were able to significantly suppress
PBMC T cell proliferative responses as shown in Figure 7, Table 6. MR

Di | ution ofMgpr’féeai@ d mige|agd Rartpih st dled op dsyﬁﬁﬂftalt@ﬁeaé%mdu@tm@ﬂ@G)%# %
Stro-1" cel$5ingRuitl@]dR). SplerBRtOwdrtlculiteddQn ORRY Rith filledia alone or re-stimulated

5 with MOGs3s.ss and then T-cell proliferative responses were measured through [3 H]-

thymidine incorporation. The specific proliferative responses to MOG were compared
to the matched splenocytes cultured in media-alone (unstimulated). Splenocytes
cultured in PMA/lonomycin served to determine the non-specific (antigen-
independent) stimulation of T cell proliferation.

10
Data presented in Figure 6 demonstrate that T cell immune responses to secondary in
vitro antigenic challenge with MOG are inhibited in comparison to T cells cultured

from control animals.

15 These data show that human MPCs reduce or prevent T cell immune response to a
specific antigen (e.g., antigenic stimulation by MOG), even 24 days after the last
administration of MPCs. The data indicate that STRO-1 enriched MPC induce

tolerance to multiple sclerosis antigens.

20 Example 7: In Vitro Effects of MPCs

The immunoregulatory properties of MPC are tested by proliferation assays, mixed

lymphocyte reactions and cytokines production as described below.

25 Proliferation assays and mixed lymphocyte reactions

Mononuclear cells are collected from the spleens of healthy C57BL/6 mice, 2D2

transgenic mice or MOG-immunized mice treated with MPCs or vehicle alone



2,500/ 0. 1nl 5% 50, 000/ 0. 1ni 5, 000/ 0. 1nil 10% 50, 000/ 0. 1L 10, 000/ 0. 1nll 20%
50, 000/ 0. 1mL 25, 000/ 0. 1m. 50% 50, 000/ 0. 1ml 50, 000/ 0. 1nl 100% Simlar to

t he humarwbiznttoogwsovi ne MPCs were abl e to significantl ycrmitizbittoobsavel s of
15 al |l oi mune responses to ovine PBMCs stinulated with PHA (Figure 8).

Ovi ne STROB sel ected cells were al so ablg to suppress |ynphocyte
proliferation in a dose dependent manner when used as stinmul at ors agai nst
ovine PBMCs or purified ovine T cells (selected using MIltenyi T cell

i sol ation kig %nt{aﬁ#gyggsc dl%%ahlprleleﬁe ﬁgfe llcs'u dsibAs Jn@ §%Q%L1H% g?e'feﬁl |l ed

i ncor por ate ere er ence preci ate person
in the art RPMI mediar @egtamamg atQ%nEBandinM rﬁ:a %1&@,| digu beperigdléing o t he

i nvention aﬁ)oqa@mn stkébtérﬁ?clﬁ FE@HI frbe BRRRSHAE nIrﬁMMs@)dlﬁMt gﬁpaétasmgné)r gy t he
spirit or §0&$\Z of the i ol on %Soﬁ adI e(fﬁi:r | bceeﬂ éf‘g reesweargﬁed
entbodi ment G FPRIEABPENENo L (51w oflatapd 4o Rloge! eléfﬁfécf ey
i Il ustriti vievienghd then seeded in 96-Well flat bottom microtiter plates (Nunc) in triplicate at a
concentration of 2.5 x 10° cells per well in the presence of either 20pg/ml MOG3s_ss
(GL Biochem), 800ng/ml ionomycin and 20pg/ml phorbol myristate acetate (PMA)
(both from Sigma), or into wells pre-coated with 10pug/ml anti-CD3 and 10ug/ml anti-
CDS8 (both from BD). Cells are then incubated at 37°C with 5%CO; for 72 hours and
10 1uCi/well [3H] thymidine is added during the last 18 hours of culture. Cells are
harvested onto filter mats and incorporated radioactive nucleic acids counted on a Top
Count Harvester (Packard Biosciences). For experiments involving inhibition of T-cell
proliferation by MPC, concentrations of MPC ranging from 2.5 to 0.002 x 10” cells per
well are seeded prior to the addition of splenocytes.
15
In mixed lymphocyte reactions (MLR), 2 x 10° splenocytes from C57BL/6 mice
(responders) are incubated with equal numbers of irradiated (20Gy) Balb/c stimulators
or irradiated MPC and cultured for a period of 5 days, with the addition of 1uCi/well
[3H] thymidine during the last 24 hours of culture.
20
In MLRs involving T-cell inhibition, 2 x 10* irradiated MPC are sceded into the wells

prior to the addition of splenocytes.

Cytokine production
25
Supernatants used for analysis of cytokine production are obtained from two day co-
cultures of 2.5 x 10° splenocytes from 2D2 transgenic mice stimulated with 20pg/ml
MOGss.ss alone or in the presence of 2 x 10* MPC (MPC: splenocyte ratio of 1:10).
Quantitative analysis of cytokines us performed using a mouse Thl/Th2/Th17
30 cytometric bead array (CBA) kit (BD) essentially according to the manufacturer’s
instructions and analyzed on a BD FACSCanto II flow cytometer. The following
cytokines are measured: interleukin (IL)-2, IL-4, IL-6, IL-10, IL-17A, interferon-y
(IFN-y) and tumor necrosis factor-o (TNF-a).

35 The data of this pilot study have consistently shown that STRO-1™#" MPCs exhibited

superior immunosuppressive capacities as compared to either no treatment or treatment



not restrictive. WD 2012/ 000065PCT/ AU2011/ 000841 49 C ai ns 1. A nethod
for suppressing T cell activation which conprises contacting a cell

popul at i onocorpd®sng T cells in vitro or ex vivo w th aoTafitheordesa1 anount
of STRO-1 ' b5cells and/or soluble factors derived therefromto suppress T
cell activation. 2. A nmethod according,to claim2 wherein the cell

popul ation is a peripheral bl ood m)nonuél ear cell sanple. 103. A nethod
according to claim?2 wherein the cell population conprise CD25 ' Ch4 ' T
cells of a o] ™ . t hogd .accordi n e of
clains 1 to@gﬂaﬁtﬁﬁcgg’%ﬁéggg gg’ﬁt g%lts ivrvés te ﬁg%e]:ﬁl qlgo%uﬁlg??i g%a%%rl}g’r ?&}sogﬂg T
cel I's in viiergptheln the yovip essasn ef f ecti ve anount of 15STRO-1 ' cells
and/ or soluble factors derived therefromand one or nore factors which

i nduce for tioq ing to claim4
wher ei n t he=sRe of—+o1 ; St egul atory T
cells i% selected fromthe group consisting of a-nelanocyte- 20stinulating
hor none (a- tra rmng..gr ctor -. TG | 32), Vit api

and/ or Dex a]l}r;@tbl)ﬁagv(%{neeg%@? {E‘g\ ‘grlrgl? Wg\g\%g%%%%%?t%h E%H%ﬁ)% olrll%/%%’f Slcgfr%l %QIT%?IO 4
whi ch f urt heempanyp St slemiis dvie-ade ilhgit dyreplusiytc popleraitono STRGPr baghiceells ekl | s
wi th one oryfiBe BRIBA IR ROEAThEIRM)2RLBGE QUAGABSHELWpEral PBVMC T

i nt erl euki ns ntigens, antigen presenting cells, |[ectins, and antibodies
or specifi coollinjalifgEative Fesaonsef ps shomm4adigwe dpt or s or conbi nations t her eof
7. Thejgret hod according to claim6 wherein the interleukinis IL-1, IL-2,
IL-3, IL-4,_ lL-5, -6, VL-7,.1L:3, 1L-9, IL-10, IL-11, IL-12, IL-13,

| L-14, IL- 11:3a,blkf %hfgh Isllll-ltﬂl,o%%ﬁotl- 18%Gt conbi nations thereof. 8. A
conposition of T cells obtained by the nethod of any one of clains 1 to 7.

O A CIC O O

Responder Cell # Stimulator Cell (Stro-1"") # % Stro-1" cells
50,000/0.1ml 500/0.1ml 1%
50,000/0.1ml 2,500/0.1ml 5%
50,000/0.1ml 5,000/0.1ml 10%
50,000/0.1ml 10,000/0.1ml 20%
50,000/0.1ml 25,000/0.1ml 50%
50,000/0.1ml 50,000/0.1ml 100%

Similar to the human findings ovine MPCs were able to significantly inhibit levels of
15 alloimmune responses to ovine PBMCs stimulated with PHA (Figure 8). Ovine STRO-
3 selected cells were also able to suppress lymphocyte proliferation in a dose dependent
manner when used as stimulators against ovine PBMCs or purified ovine T cells

(selected using Miltenyi T cell isolation kit) (Figure 9).
20 All references cited in this document are incorporated herein by reference.

It will be appreciated by persons skilled in the art that numerous variations and/or
modifications may be made to the invention as shown in the specific embodiments
without departing from the spirit or scope of the invention as broadly described. The
25 present embodiments are, therefore, to be considered in all respects as illustrative and

not restrictive.



9. A conposition conmprising T cells, STRO1 ' cells and/or soluble factors
derived 35therefrom one or nore factors which induce formation of

regul at oryoRoalob®wsand a pharmaceuti cal ly accept abl e caPCiram2011841

2012/ 000065PCT/ AU2011/ 000841 50 10. A nethod for treating an autoi mmune

di sorder in a subject in need thereof c rising treating a cell popul ation
conprising T cells in vitro or ex vivo wth an effective amount of STRO1 '
cells and/or soluble factors derived therefromto suppress T cell
activation gpf,adm nistering the treated cells to the subject. 11.
A net hod fo‘r—t_r‘eatl ng or preventing a disorder caused by excessive or
aberrant T cell activation conprising admnistering to a subject in need

thereof an pnmoung n@eftho%lTinsﬂppres@ﬁ ITSceinidiQétichok hibh @ofh@ﬁie@ rcgntd@tmgvae@bu
therefromeffe%}lveto sugﬁ{ -cel | aCIIV}L‘h nthe :Rggf{ . The
met hod of cRANAILB SBTPEPIAR M F Sl”c‘dFFBPF &t Wy A eéP‘(f‘nE}n R®-1 x 106
to 5 x 106 &MRend/ot satedlt saceursl dativadrtbgefiymttheumodss T &Bl. aclihaiomet hod of any
one of clainms 10 to 12, conprising adm nistering between 150.3 x 106 to 2 x
106 STRO-1 ' cells and/or progeny thereof. 14. The nmethod of any one of
claims 10 td 12 Aomphadsicgrdagniormlamet wherem thoweltpemilafon$TREeripheral dldog

and/ or prog[gggﬁr;ulapegpggﬂsa 15. The method of claim 14, wherein the | ow dose

of STRO-1 " and/ or progeny thereof conprises between 0.1 x 105 and
0.5 x 106 STRO-1 ' cells and/or progeny thereof. 16. The method of claim

14, whegei m.the %Mtﬁﬂﬁ%{cﬁ@ﬁg}r 1@l akm 2 whére tg?délpﬁoﬁhﬂ&ﬁﬁ%ﬁﬁ%ﬁk@sm@‘i A
conpri ses t.0.3 X nd/ or progeny thereo :

met hod accg&glﬂna CP@M%%@W°%’P8K§§4%%A tlo 16 which further conprises
adm nistering to the subject one or nore agents sel ected fromthe gr oup

consi sting pf i nkglleuk) c@érdé@% a%ﬁgﬁe P?‘&Bfn%ef‘ oPf RERALLABHSE! doftacti %&1‘ ns,

and anti bodi'es or spec a ce surftace receptors
conbi nat i oresllioppkgpn comprising T cells in vitro or ex vivo Wlth an effective arnount of

15 STRO-1" cells and/or soluble factors derived therefrom and one or more factors which

induce formation of regulatory T cells.

5. A method according to claim 4 wherein the one or more factors which induce
formation of regulatory T cells is selected from the group consisting of a-melanocyte-
20 stimulating hormone (a-MSH), transforming growth factor-f2 (TGF-B2), vitamin D3

and/or Dexamethasone.

6. A method according to any one of claims 1 to 4 which further comprises
contacting the cell population comprising T cells with one or more agents selected from
25 the group consisting of interleukins, antigens, antigen presenting cells, lectins, and

antibodies or specific ligands for a cell surface receptors or combinations thereof.

7. The method according to claim 6 wherein the interleukin is IL-1, IL-2, IL-3, IL-
4, 1L-5, IL-6, TL-7, TL-8, IL-9, IL-10, TL-11, IL-12, TL-13, [L-14, IL-15, IL-16, IL-17,

30 IL-18 or combinations thereof.
8. A composition of T cells obtained by the method of any one of claims 1 to 7.
9. A composition comprising T cells, STRO-1" cells and/or soluble factors derived

35 therefrom, one or more factors which induce formation of regulatory T cells and a

pharmaceutically acceptable carrier.



18. The nmethod according to claim 17 wherein the interleukinis IL-1, IL-2,
IL-3, IL-4, IL-5, IL-6, IL-7, IL-8, IL-9, IL-10, IL-11, IL-12, IL-13,

| L- 14, |Lwo2012doed®6, |L-17, IL-18 or conbi nations ther e®CI/AUVMI1/000841

2012/ 000065PCT/ AU2011/ 000841 51 19. The nethod according to any one of
claims 10 to 18, further conprising adn%pistering an i mmunosuppressi ve drug
to the subject. 20. A nethod according-to claimany one of clains 1 to 19
wherein the STRO-1 ' 5cells are enriched for STRO- | bright cells. 21. A

met hod accofli nos b AP REue &l Aldhntuk ARRrIRE £4ibildt I ABES ont cell's

and/ or progeny thereof are a oqenel o o ' )
comprising treating a cell population comprising T cells in vitro or ex vivo with an

effective amount of STRO-1" cells and/or soluble factors derived therefrom to suppress

T cell activation and administering the treated cells to the subject.

5
11. A method for treating or preventing a disorder caused by excessive or aberrant
T cell activation comprising administering to a subject in need thereof an amount of
STRO-1" cells and/or soluble factors derived therefrom effective to suppress T-cell
activation in the patient.
10

12.  The method of claim 10 or claim 11, comprising administering between 0.1 x
10° to 5 x 10° STRO-1" cells and/or progeny thereof.

13.  The method of any one of claims 10 to 12, comprising administering between
15 0.3 x 10°to 2 x 10° STRO-1" cells and/or progeny thereof.

14.  The method of any one of claims 10 to 12 comprising administering a low dose

of STRO-1" cells and/or progeny thereof.

20 15.  The method of claim 14, wherein the low dose of STRO-1" cells and/or progeny
thereof comprises between 0.1 x 10° and 0.5 x 10° STRO-1" cells and/or progeny
thereof..

16.  The method of claim 14, wherein the low dose of STRO-1" cells and/or progeny
25 thereof comprises about 0.3 x 10° STRO-1" cells and/or progeny thereof.

17. A method according to any one of claims 10 to 16 which further comprises
administering to the subject one or more agents selected from the group consisting of
interleukins, antigens, antigen presenting cells, lectins, and antibodies or specific

30 ligands for a cell surface receptors or combinations thereof.

18. The method according to claim 17 wherein the interleukin is IL-1, IL-2, IL-3,
IL-4, IL-5, IL-6, 1L-7, IL-8, IL-9, IL-10, IL-11, IL-12, IL-13, IL-14, IL-15, IL-16, IL-
17, IL-18 or combinations thereof.

35
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19.  The method according to any one of claims 10 to 18, further comprising

administering an immunosuppressive drug to the subject.

20. A method according to claim any one of claims 1 to 19 wherein the STRO-1"
cells are enriched for STRO-1""" cells.

21. A method according to any one of claims 1 t020 wherein the STRO-1""" cells

and/or progeny thereof are allogeneic.



